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Optical remote sensing and studies of the propagation of

radiation through long atmospheric paths require a precise

knowledge of the spectral parameters of molecular absorbers

contributing to the opacity. Because of technological

considerations, the first spectroscopic efforts were devoted

to the mid and infrared regions. Recent advances in optics

have now created a need for precise spectroscopic data from

the near-infrared to the visible and the purpose of the

project was to improve the spectroscopic parameters of water

vapor which is, with oxygen, the main atmospheric absorber in

this spectral region,

our work during the three years period of the contract

has concerned the following spectral regions

13500 - 22700 cm -' [Ref.1,2]

8000 - 9500 cm-' [Ref.3]

9500 - 11500 cm-' [Ref.4]

and the following improvements*have been achieved as compared

to the existing H 2'60 data presently reported in the HITRAN

data base.

Line positions.

The accuracy on the line positions measured in the

present work is, for well isolated lines, varying from
0.5 x 10- 3  to 2 x 10 -' cm-' depending on the spectral

region; this improves greatly upon the previous data

accuracy 10- 2 cm-1 for the better lines).

- Line assignments.

Real progress have been made in assigning the lines. In

particular many new resonating lines have been attributed and

some previous assignments were found erroneous.

*We give in this first part only the salient facts of the

work. Far more details, the reader is requested to refer to

the Appendix where the analysis process, the theoretical

problems and the results are extensively described.
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- Line intensities.

The average uncertainty on the line intensities is

about 6-10% (However errors up to 50% exist for heavily

blended lines). The lines intensities were measured either by

the curve of growth method or using the peak absorption

method (See Ref.3 for details). In this way, the intensities

of all the observed lines were derived and it has to be

underlined again that a real improvement has been obtained :

For example, the results quoted in Table V of Ref.[3] show

clearly that the previous intensities listed in the HITRAN

data base are in error by a factor ranging from 2 to 7.

All the results (line position and intensities) which

give a precise and complete picture of the H 160 absorption2

in the spectral ranges 8500 - 11500 and 13500 - 25250 cm-'

have been given through diskettes to L.S. Rothman who is

charge of the HITRAN data base and should be included in the

next version of the base. As a whole it appears that the

contract has been properly fulfilled and has produced

interesting scientific results.



4

REFERENCES

[1] C. Camy-Peyret, J.-M. Flaud, J.-Y. Mandin,

J.-P. Chevillard, J. Brault, D.A. Ramsay, M. Vervloet

and J. Chauville.

The high resolution spectrum of water vapor between

16500 and 22700 cm-1

J.Mol. Spectrosc. 113, 208-228 (1985)

[2] J.-Y. Mandin, J.-P. Chevillard, C. Camy-Peyret and

J.-M. Flaud.

The high resolution spectrum of water vapor between

1300 and 16500 cm-1

J.Mol. Spectrosc. 116, 167-190 (1986)

[3] J.-Y. Mandin, J.-P. Chevillard, J.-M. Flaud and

C. Camy-Peyret.

H 160 : Line positions and intensities between 8000 and2

9500 cm-'

Can.J.Phys. 66, 997-1011 (1988)

[4] J.-P. Chevillard, J.-Y. Mandin, J.-M. Flaud andC.

Camy-Peyret

H 216 : Line positions and intensities between 9000 and2

11500 cm-'

Can.J.Phys. (Submitted).



5

APPENDIX

Detailed description of the spectral regions

16500 - 22700 cm-'

13200 - 16500 cm-'

8000 - 9500 cm-'

9500 - 11500 cm-'
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H2 
60: Line positions and intensities between 8000 and 9500cm-1: the second hexad of

interacting vibrational states: {(050), (130), (031), (210), (111), (012)}

J.-Y. MANDIN. J.-P. CHEVILLARD, J.-M. FLAUD. AND C. CAMY-PEYRET
laboratmore de physique mo~culire et atmosph rique. Universiei Pierre-et-Marie-Curie et Centre nanonal
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Water vapor Fourier-transform spectra (resolution = 0.010 cm- 1) have been analyzed between 8000 and 9500 cm-'. Accurate
values of 441 noaonai energy levels. belonging to the vibrational slats (050). (130), (031), (210). ( 11). and (012) of die second
hexad of H,'60, have been determined. Moreover. 500 line intensities have been accurately measured (uncertainty = 6%).
To increase the number of experimental intensities (useful for atmospheric applicauonsi, we have set up a less sophisticated
but faster method; this has led to the measurement of 1200 additional intensities, with an average uncertainty of about 10%.

Des spectres par transforme de Fourierde Ia vapeurd'eau (rsolution = 0.010 cm -') ont 6t6 analyss entre 8000et 9500cm- .
Les valeurs precises de 441 niveaux d'enerie rotationnels. appartenant aux etats vibranonnels (050). (130). (031). (210). (111).'
et (012) de la deuxitme hexade d'H2160. ont 6te d6ternunees. De plus. on a mesure avec precision les intenstts de 500 rates
(incertitude = 6%). Dans le but d'augmenter le nombre d'intensitts experimentales (utiles pour les applications aunosphdriques).
une methode moins sophistiquee mais plus rapide a itt mse au point et a pernus de mesurer 1200 intensites supplmentaires. --
avec une incertitude movenne d'envron 10%.

Cm. J. Phvs. 66. 997 (19S5l

1. Introduction 2. Experimental details and analysis

For atmospheric applications, it is important to know Since numerous isotopic species of water absorb simulta-
accurately the vibration-rotation spectrum of water. As a neously, it is very useful to have spectra corresponding to
continuation of our previous work on this molecule, this paper different ratios of isotopic concentrations at one's disposal when
presents a study of the 800-9500cm - 1 spectral region. This assigning each line to a peculiar absorber. i.e., mainly H2'60.
region was first analyzed by Benedict (1), and improved results H2"O, or H1 70. For this reason. natural, 110-enriched. and
were later introduced by him in the atmospheric compilations t"O-enriched water vapor spectra have been recorded with the

2). Then. using a grating spectrum of room-temperature water aid of Brault's Fourier-transform apparatus (5). Moreover.
vapor and a Fourier-transform spectrum of heated water vapor because of the large range of line intensities, several spectra
(T = 330 K), both recorded with a resolution of 0.07cm- 1, have been recorded at various path lengths and pressures.
Flaud et al. (3) improved the accuracy of the energy levels, allowing us to cover a sufficiently large set of H2' 60optical
Finally, with the aid of oxygen-hydrogen flame spectra thicknesses. Thus. it is possible to measure the intensities of
recorded on a Fourier-transform interferometer between 6400 strong lines(upto 2.8 x l0-2 cm-2 -atm- ) as well asvery weak
and 7600cm-'. Camy-Peyreteral. (4) analyzed the v, + v, - lines (as low as 5 X 10-7 cm- 2 atm-') (0 atm = 101.3 kPa).
V, - v, hot band and were able to determine rotational levels of The experimental conditions and characteristics of the spectra
the (I I1) vibrauonal state corresponding to high values of the J are given in Table I.
quantum number i up to J = 26). To observe new levels and to To give an idea of the complexity of the spectrum. in Table 2
improve the accuracy of the previous results, we have studied we report measured or previously computed band centers and
several spectra (resolution = 0.0l0cm- 1) recorded with the band strengths for the main bands appearing in the studied
Founer-transform spectrometer built by Brault (5) at the spectral region. One can see that six interacting vibrational
National Solar Observatory. Kitt Peak. AZ. states are involved: they form the second hexad of H20, i.e.,

The analysis of these spectra has led to the determination of {(050), (130). (031). (210). (111), (012). The six correspond-
441 accurate rotational energy levels belonging to the so-called ing cold bands have been observed, revealing numerous
second hexad of interacting vibrational states: ((050), (130). resonances that have complicated the assignments.
(031). (210), (1l1, (012)1. As an example, the 5v 2 band could be observed owing to

To study high-resolution atmospheric spectra. one must three strong interactions, two of them have been previously
know more than the wavenumbers and the assignments of the calculated by Ulenikov and Ushakova (8). Theme interacdons
observable H2

16O lines; it is also important to have at hand a occur between the levels (050)17611 and (130)[7431, between
complete and reliable list of individual line intensities. In the (050)(6601 and (210)(6061, and between (050)(6611 and
studied spectral region. knowledge of experimental intensities ( 130)[6431. For these pair of interacting states, the mixing of
has been somewhat poor. Let us mention one temperature- the wavefuncions is so important that the assignment of the
insensitive line measured by Brault et al. (6) (uncertainty - vibrational quantum numbers to each level is difficult. Thus. at
10%) and 33 line intensities measured by Cherepanov et al. (7) the present time. the proposed attributions are a matter of con-
(uncertainty = 10%). That is why we have first measured 500 vention.
line intensities accurately (uncertainty = 6%). Besides. to Another example of strong perturbation involves the vibra-
extend this set of values, we have set up and successfully tested tioni state (060), which actually pertains to the first decad.
a faster method to obtain the intensities of all the other lines It exhibits a quadruple interction (3) between the levels
petamning to the Hz"O6  molecule. Thus. 1200 additional (060)(6161.(130)[6521,(210)(6341,and(l1ll)6241,sothatthe
intenstues have been measu, . with an average uncertainty of very weak 6v2 band can be observed through seven lines,
about 10%. The method is described in Sect. 3. where the coesponding to transitions arriving at the. resonant level
measured intenities ae discussed. (060)6161.

U mm Cm -W - C
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TABaLE 1. Experimental conditions and characterstics of the absorption spectra (I acm = 101.3 kPa)

Type Unaipodized Total pressure Average Absorption pathH26H20
ofresolution Pt± 1% Lorentz half-width -(L I concentration Optical thickness

spectrum (10- 3cm-1) (10-3atin) (103-cm-,) (cm) X xPlI(cm-atnI

Natural 17.4 22.8 9.3 43396 0.997 986
14.5 1.97 0.8 43396 0.997 85.3

11.2 3.68 1.5 21742 0.27±0.01 21.6
80Oenriched 11.2 3.68 1.5 4900 0.27±0.01 4.87

11.2 0.96 0.4 2494 0.27±0.01 0.65

0Oenriched 11.2 6.18 2.5 21742 0.79±0.03 106

Studied spectral region7900-9500 cm- Cell temperature: 300 t 0.5 K
Signal-to-noise ratio: 500-2300 Average Doppler half- width -f: 0.0l13 cm-

It was also possible to assign some lines in the v, + 2V 2 + V3 TABLE 2. Positions and intensities of the main H2'60 bands appearig
- v, hot band. between 7500 and 9500 cm

The rotational energy levels of the second hexad are reported
in Table 3. These new results are in good agreemnent with and i-2Band ittensity
.mnprove upon our previous results (3. 4). as far as the accuracy Band center c0 m- /(molecule-cmr
aind the coverage are concerned. The wavenumbers of theBadcm)t29K
observed lines are listed in Table 4 along with their measured v7520008
:ntensitles. which are discussed in the next section. 4v2 + V3 - V'2 8238.84c" 0.059c

3. ineine~v w + 3v2  8273.97571 2.4c
3Lieitniis3Y 2 + v3 8373.8526e 36c

We have already described the procedure used to derive v, + 2Y2 + v3 - v2  8733.984.6e 0.41'
precise, absolute H2

160 line intensities (10). There are two 2v, + v2  8761.5820' 3.6c
main sources of difficulties: first. the necessity to accurately V1 + V2 + V3 8807.00031 49 9'
check the total pressure of H20 in natural spectra, and to 6V2  -8890 1.2f
recalibrate the absolute concentriations of H2

tt60 in the 180- and v2 + 2V3 9000.1365' 2
170-enniched samples; second. the detetnmation of the residual 'au acltlb lmo n saoa1)absorption due to trace of atimpheric water along the optica NeValm aue 20 by hi wort).v eqnd tjh o ft) su ff tnmso
path. These two problems have been solved as explained in ref. eihie due to the reoaileel of (050).
10. thus allowing us to perform reliable intentsity measurements. 'Value from ref. 2.

4At mom tamposmie. this weak hot band is niot observable.
2. 1. Measurement of line intensities by the curve-of-growth Txupunemaivalue titus wock).

method: discussion of the results Nesnd value =20% (this worto, equal to the sum of the intensities at
The curve of growth of the equivalent-width method was used seven lines due to t resonaing level (060)[61 61.

under the conditions described in ref. 11. In this way, the
intensities of all the well-isoliated lines were measured. with an
average uncertainty of 6%. These values are listed in Table 4. resolution and centered at the wavenumber cro, is related to its

Sinc 31 of these 500 intensities had already been mesue intensity So (in cm-2 -atnr 1) by
by other authors (6. 7), comparisons have been made between [11 l(ca) = I - exp {-(SoxPI/Y'D) (log 2/irV1/2

their results and ours (Table 5). For each line, the ratio R of the k[O, (log 2)11 -fL/-y1O11
two available intensities has been calculated, and we find an
average value it - 1.03 :t 0.06, which denotes a negligible where k(0,y) is the value of the reduced Voigt profile at the
systematic shift inside the stated uncertainties. Therefore, it center of the line (see Table I for the other notations). For the
appears that the consistency of these two independant sets of low pressures hait we are concerned with, the variation of the
results is excellent, allowing us to ascertain that reliable term between the braces from one line to another is mainly due
absolute intensities have been obtained in the present work. to the vaiiations of So and -fti. which is proportional, to oo; thus.

We have also listed in Table 5 the intensities introduced by 121 (cro) - I - exp (-St/cro)
Benedict in the atmospheric compilations (2). Althoughths
previous values reproduce the relative line strengths well at being a constant. This is equivalent to
enough, large discrepancies ap pea- with the measured absolute
values, confirming the need of precise, individual line-intensity 31 a - -(co/S0) log (I - siO'o)l
measements to geneirate a relsable database. For eaich recorded spectrum.n an average value of the coefficient
3.2. Measutrement of Ibm uuin e by the contral-depth ct is determined from the available experimentl results. i.e.. the

method line intensities previously obtained by the curve-of-growth
To complete the set of intensitues obtained above, we have method and the corresponading lIne depths. Then, for this

used a fas etho (1 r'2). This inuthad is basud as the facd that specnizm. the avmug value of a is used to derive the intensities
the central depth 4Ako) of a line, observd under infinite of the other lines fram their messud depths.
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TA9LEt 3. Expe~rmntal rotutonzi energy levels for the wibranonal states ! 050), (130). (031 ). (210). 0 11 l). and (012) of the second hexad
of Hl"O

0s0 130 Oil! 210 11 O 0il

j RAl KC I 0[LTA.1 V I DELIA.( N DE0LTA.[ I N I IEtl.[ 0L N ET. DELTA ( 0
CH*1 10-JN-l CH-| 103-1 CH- 1* 0-3]H-1 C-1 10-JCN-I CM. 10-101-1 CH-1 10-3cm-

0 0 0 S273.117SI 0.2 82113.1126 0. 1 87811.11820 0 2 11301.0003 0 9 i 9000.13111 0 9 1

! 297.3725 0 3 $337.48SI 0.1 2 884.O|5" O 1 2 880.2318 O 3 1 9022.4901 0 I2
10 I1 :333.2934 0.5 3 $421.1841 0.i 9722.1411 0.5 8944.1]?2 0 6 2 9037.1191 0.9 1
1 0 83".367S 0.9 8421.11?1 0.6 2 8801.151 0i O 2 8814.1058 0 9 2 9042.11317 0 2

20 2 8142.1916 a S 8442.9411 0.4 4 826.301 0.9 4 8Ts. so" 0 4 4 9094..111 O.S 3
2 1 7 8364.0187 0144 8492.46360 5 3 8840.21119 O.3 3 8881.1071 0 S 4 9078.2832 0 12
2 1 1 $392.2429

l  
0 S 1 460.II3a1 0 S 4 83119.7182 0 6 I 903.4971 0 S 4 9011.11140 0 )

2 2 1 141161,IS 0,14 83411,914 053 8811.911 0.4 8 944.8329 0 9 3 9135.8432 0 4A
2 2 0 14111.71111 0.6 OSS1.€24i 0, 4 3102.6116 0.1 4 $S1.964S 0 4 4 9131.2S44 0 3 4

3 0 3 840.1032 0 8510.]T411 0 5 4 8894.0343 O's 8932.9836 0 4 S 1133.11817 0 54
3 1 3 1424.9072 0.5 5523.1082 0 A4 8'100.491 0 5 994.4.8131 0 4 5 9139.059$ 0 94
1 1 2 9490.7583 0 4a 8560.1444 0 S 8933.2OS4 0 A 4 8971.6748 0 4 5 9171I.S097 0 4
1 2 2 9131.3214 0 4 5 812.91 0 5 1S 8 169S.15112 0,4 S ?014.0213 0 4 5 9205.1922 0 5 S
) 2 1 8S32.1231 0 81 sn21.78 O'S 6117.11490 0.4 4 020.1745 0 4 6 9212.4691 0 4
.1 31 $ 1150.11491 0 S4 3745.|280 0 3 9057.7073 Ol 8 098.3970 0 5 1 9221.2050 0 9 1
3 3 0 81111.737] 0 O 8748.8411 0.6 2 9017.9240 0.4 S 921.6094 0 S 4 9297. 4311 0 4 S

1 0 4 9494.616 1) S 3 SS.Sli1 0 4 4 8576.3024 0 i 3 022.33SS 0 4 S 121i.1IS29 0 A 6
A as 4.17O4. 4 4 5601. 4206 0 S 31 8111.61140 a S 4 02.1513 0 9 4 921S.&SO? 0 S 3
3 ) 8Sl3.1142 1 7 1$14. 1041 0 4 4 9033.0270 0 5 9071611IS 0 4 6 1273.2312 0 5 S
1 $6820-26111 0AS 8714 02 0 S A 091.1532 0 4A 910%.4114 0 a4 S 228.2124 0 4 5

S2 2 8133,09117 0 4 872C,4734 0 4 4 071'.11SP 0 S 4 121.SI92 0 ] 7 93tS.1819 0 S 4
4 1 2 8719.5309 6 5883.2422 0 S 3 9112.1024 0 . 6 319 1213 0 S 4 9)13.117 0,4 11
A 3 1 8117.1405 0 4S 88144.0501i 0 4 S l11.645S 0O S 9l|4.S31O 0 ] 7 9 114,1s00 0 5S
A 4 1 8929.4462 0 S 006.1|111 0 9 9299,0136 0 9 1 910% S0]s 0 6 1 9490.9535 0 S I
S4 0 8129.039 0 8 90.6028 0 9 930%.S727 0 4 4 590.9859 0 5 1

S0 S 8911.89113 0 63 8611.9984 0 S 9071.4041 0 6 3 121 7411 0 S S 9111. I9l4 0 a 5
SS 860.791% 0 63 8702.4630 0 8 1 9017.1775 0 6 9123.0326 0 4 S 1317.01SS 0 5 4
!4 889O.1070 a A ?t A 871.01 a 3 914. 1||| 0 4 4 200, 18§| 0 1 9 9114.11,15 0 4 A

2 4 973S.0801 0 4 5 so.13 Ill 0 A 173.11421 0 S S 9215,473 0 4 6 9411.i378 0 5 S
S 2 3 711.66011 0O 8111.1007 0 S 3 9204.6481 0 4 6 9249.2424 0 4 G 9444 6903 0 4 S
S ) 1 $111.3471 0 64 8264.05411 0 4 S 271.2964 0 I 9310.99%6 0 3 8 9SO3.7010 0 A I
5 2 18141.1161 a 4 5 8911. 101t 2 1 1271.0721 0 4 S 91HS.130 0 4 S 9SSQ.2270 0 4 S
S4 2 9121.9141 0 1 142C.]701 0 4 7 9411.5174 0 4 S
S4 1 9128.0922 0 S 9414 $443 0 4 6 98 11.iso" 0 4 S
5 1 1 121721911 0,1 $ 934.0661 0 S 3 916.9958 0 $ 4 97411,11123 0 9 3

$ 0 9211.2371 0 2 4 934.1040 0, S 3116I]ISI 2.8 3 9T4S I 1119 0 S 4

10 6 6711,90110 1 8217431 O 3 9l1,1.021 ? 0 ] 9238.]]24 0 4 S 9431-11134 0 S 4
I 1 6 11 . 4006 a S 3 681.6id2 0 S 3 91.8422 0 I 4 9720.8811 1 S 4 9433.110,10 0 4 4

6 S 6937,427$ 0 9 15i4 A S l0111 0 4 1,2|
841i0.91170 0 5 5891.7914 0 11 9106.1216 0 5 4 91,10. 424 0 94.09 0 4

4 8917.0131 0 9014.071 0 S4 9111110-| :n.83
6) 4 8211.0731 G O 90 1 O914.07311 0 A 4 9457 7111 0 4 1 IS1.114t3 0 54
6 3 a 0100 1011||14 0.S4 94424sa 0 4 1 9457.7011 0 4 5 1640.3495 0 4
1 31134 3! 912.|14 0 & 92.93 0 9 9463.1091 0 3 A 957.8107 0 9 2t
6 4 1.272 9273.1111 0 9 1 1 9S739 0 S 97116.3072 0 1 4
6 2 4 34 9240.3141 0 4 4?0 IS8.01 0 3 7 ?731.1498 0 S S
6 1 94324 410.2122 0 S :7 06,01 0 5 1 9391.1312 0 6 4
5 1 9440I 05S 170.4112 0 4 70)11 0 q1 7 1O41.1968 0 6

S$ 0 3192.1?714 2 2 2 9622.SIS 0 6 7 991. I943 a 1 3 10047/.1112 2 7 2

•0 7 om1.154 o A 1 8213.414 0 1 932S.4327 0 i 3 9112.20151 0 1 4 9S66.699] 0 S 3
1 t 8811.|840 0 9 2 1194. 1S s O S 3 9121.1142 0 1 2 1172 474% 0 4 4 9161.11014 I 7 1

I | S0.74ST 0 S 4 9t04.9310 0 9 94111 2103 2 0 ] 931| 2604 3 4 1 9111111,270 0 3 4
6 9 173.11941 0 4 A '417.9371 0 9 2 9501.2414 0 6 6 1700.32760O S S

?2 S 9017.11341 0 1 S .*111.66111 0 6 2 914. 9910 0 4 7 9711.2406 0 4 4
S1 S 4211.0491 0 4 6 911.7711 0 S 7 11111419 0 4 a 9809.111 0 S G

7 1 4 91,14.]727 6 2 2 244.3001 0 S 1 $1311.4111 0 6
7 4 a 1443.3900 0 A 6 974.0905 0 4 6 9924.1135 0,| ]
7 4 3 9212.3119 2 1 3 94411.161,| 1 7 aT T3€301 0 4 7 91".0171 0 4 I

S 3 971.9497 0 4 7 9140.111 0 4 S 187.2297 0 4 4 10Q041,11t 0 7 4
5 2 982111.41117 0 4 1 94,0082 0 S 1 9I72.21ISI 0 5 $ 10001. l707 0 a I

1I 2 1863.131111 0 9 10037.1ilt 0 I 4 10213.7228 0 1 4
? 1 9111I.S19 2,1 1 94l3.1IT07 29.1 210017.|317 a 0 1 10213.7744 0 6 4
7 7 10101.31431 0.91 10232I.2I10 0 A 4 1*0111.416" 2 ?
7 7 0 totl. 200 0.9 1 Im"].2920 2 1 2 10311.4584 0 9 2

9 0 a 9004.1029 0 a 3 1 to. 700 0 i 3 l~ 94 iT36 0 1 2 9573.47i0 0 q 41 97?8.203 0 9 1
6 9M.629, 11 0 9 3 9107.21171 0 6 2 479.1080 0 2 2 IS21.1110 0 S 3 9713.1114 0 9 3

$ I I111196 2 1 1 921. 1102 0 I III16 116 0 4 I
8 2 ? INSlist 0 I 4 97 ? O 111.184 , 9111 O's 2 9674.2211 0 S I to"., MIS 0 1 6
I 2 6 2404.,lose 0 S S 11T. 2071 a 4 I 9113.1211 0 I 4
8 1 I 11n.5% " 0.1 $?971.t2l2 0 t 1 180.,11 0 i$ 1 99". 313 0 6 6

S S 14111.1464 0 a 9141. 1"8 0 4 1 100" . 1m 0 6 3
1 4 ||14.181| 0 1 S 10111.01111 0 s 4

8 4 4 96411.6114 0.81 91131.1918 0 4 a
I10013 I.0011 0 5 5 1 S.4m 0 5 1

8 ]!13,1]0 0.1 10]094.2421 0 6 6 Ions|. rm 0 S A
6 3 t01?. 1479 0.1 4 10404.0181 2 1 1
A I lonY.sll 0 8 imT.02T0 0 4 d

4 r I 0 I lfl 111' I T 0411.4irl 0 IF 1011111.Il 1111 0 I
1 I02011.11464 0.1 4 ICAW14 11 0.5 S |1SA. ll? I I I

I I10140.040 1 9 1
1011 I40.4111 0 9 1
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TABLE 3 (conduded!)

010 110 031 210 I 012

9 4 %c F DELT8.1 N I U0L78.E N I C(118.1 N 818.1 6 F DELIA8 f v I CLIA I P
CH-I 10-300-1 cm-I 10-20m1- 01-1 l0*2cm- I cm3 i-2- C 10-311-1CM1t -I- CH-I 30-201t-3

1 0 9 91 74.6819 0 3 2 9271.2104 0 1 2 9144.4581 0.93 S0912.11 0 5 2 9887.1827 0 5 2
9 1 3 375824 1.1 2 1277.4110 0.1 2 9844.21sa 0.8 1 9192.810 0 1 3 9287.7311 0 9

18841 0.1: 2 9814.7723 0.6 3 911.6301 0 5 3 10068.7939 0.6 3
92 144.61 0.6 2 9864.4110 0 9 4 1008S.408 o.7 3

312 7 1992.9816 0 s 4 10187.4147 0.8 4
179176.3813 0.4 1 I0003.0812 0 A s 1020t.0263 0 1 6

2810074.6817 0 1 1 10174.164 06 s
94*10138.8397 0 A 6

1 41 S01 1.9777 0 S 4 t0212.0219 0 1 2
9 1 1 ;027?8.3742 0 A 5 10471.4808 0 6 2

1s 4 i027* 8111 09s 4 '0472.8179 069
11 0441.17,14 0 4 4

73 6 1044l.9310 1 0 2
9 7 2 10143.2177 019

7 2 10843. 9,77 2 0 6 2
3 085 .1277 03 9

18I109%:. 12T9 'i I

0 0 10 1461.0031 0 1 2 1820.1694 0 9 1 9878 8027 01S I m.00 3484 1 0
0a 1 10 1441.011% 2 1 2 S830.8472 0 3 2 1677, 828 0 6 2 1007U4620 0 2 1
70 1 1 1001181,06 01 7

*0 7 3 10024.70! 0 9 1 10068.0838 0 1 3
2 5 1872.6004 0 6 4 0224.738 0 4

71 1 1419 09 2 10217.8213 0 6 s ;0229.024S 0 1 4
.1 1 10220.1870 0 6 4
.1 1032.2142 0 S 9 10271 191 0 7 9

1 0404.6768 0 4 1
6 ;0 10.2292 01 S

.0 1 ~17178 410, 0 9 1
*01310884.5186 23 t I
0~~ 7 08,14.1604 0

.08 11101. 442S 291 1
0 2 11101.442S 20 6 2

11 0 II102.49 10011111.4474 0 1 2
11 96 70.0724 0 I 2 10022.0141 0 21I 10081.41114 0 9 2

;o 00294.3M1 
0 1 1

'I 20 :0282.2908 09 S
2 II47631 0

II I10471.2601 0 64
it 4 p 10826.2114 01 6

1910716.7346 0 s a
;I1 0940.8072 0 6 2

37111114.4293 0 9 2
lits? 7 911.77 1

I 111288.7974 a 4 2

7 0 12 182 612 0 9 2 10101.7403 0 1 2
2 I !2 10201 4168 1 7 2

.71! 10537.21580 0 2 1
'2 2 11 '0922 7054 '7 7 1
2201020792 7 2o
2 3 10 :07231;00 1 0 1

'2 2 9 1087 $I7S 0 9 2

2 10 1 ,106. 38 0 9 2

120 12 1092l91 1 0 2

;1 1 i2 1051. 7906 0 1 2

1 22 10761 7627 1 0
23 2 II 1to?08.017 0 92

'3 1 a 11I.771 0 1 1

14 0 34 1078448862 0 9 2
4 '1 140t84.802% 12 2

'4 3 l061 0826 U I
14 2 12 11)0 .700ol 29
14 ItI 1140% 3448 4 1 1

II03 3067 0710 2 0 I
41 I1 :1 11067. 071a 0 1
1 1 4 Aft.48 2 9

:: 0 11126.72 2 1 1

17 0 17 116.47 8 I
:7 1 3 7 11:1274 21 9 I

-4ou: E: Ihe expotemicnal energy in cws'. DELTA.E. she uncraiiy, toI die energ value, equal so one standar devsaton in units of ]10'cm-'.

14 fte nownbsir of obserMd lion MMMn a the conespond.; levpel. (Additional leves of the ( I I state. obaund by Camv-Pevftt et al. ftm hatin
spem wo cowspainm, to higherl values, can be found in mi. 41 An addinosul level of she tirst decad. (0616~ at 9400.6413cm-"t 0.41 x

r-'cm . :s knownby even lines.
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TABLE 4. List of expenmenud assigned line positions and intensities of H, 0 at 300 K. between 8000 and 9500 cm

SIGN& via J19411C, J11til-at. INTINSITT 111.1114 v;e j,"IFT, ria-11C. lmrtmsifv
CH-1 C"_7 at".1 % cm- I CqI CH-1 ATFI-I %

101, 4610 3 732.0071 P 131) 98 2 1-01, 20'Cao 11 110 11 .1 11 11 1 "I'll. 11.10 11 "ll-0, 10 :721.0322 P 331 -1 2, 1 1 E-05 20logo 292: 0 130 9 1 9 10 0 10 1114 S33 4 1 ['01 10 8227.2911 133 2 1 2 0 3 13C711 251-04 620711 44:2 P 031 S 2 4 0 A 30 50.124 2 4 t'Ol 1 0 8729-IS74 130 2 1 2 2 2 1 134 $02 3 671-05 63073-SIOS P 110 5 2 4 : 3 3 X 542 A 0 11-06 10 62". 2541 031 9 1 7 10 1 a 1446.11% S 0 L-06 1080117,47115 0311 6 2 4 7 4 3 931.717 S 5 E-06 10 $231.0006 031 6 0 9 1 0 7 581-243 1.8 (-04 103084.::27 110 1 0 9 9 1 9 920.211 7 1 1-06 to 6231.1105 130 S 2 4 S 3 1 503.912 1 1 IE-of 10

13 1 1,, 1 20 J.::70son 69 130 8 1 a 1 0 9 920.109 2 321-05 6 231 031 2 0 2 1 2 1 212.156 2.0 t-ol 10$046 1942 P 031 12 0 17 13 0 806. 1 1 -06 :23 31 Oil 1 2 A 7 2 S 782A011 2 32t-o% G8011,9173 P 130 1 2 5 P 3 6 1004.114 A 1 1.06 10 8233.1848 Oil 6 1 6 7 1 7 589.479 5 0 t-os 10loss 2249 P 031 5 0 5 6 2 4 902. ?rl 7 r (-Of to 6214.4491 P all i 1 5 1 t 6 r04.214 1 091-04 6
: 091I.S9111, P 130 9 0 9 9 1 a 1079 080 1 2 [-Of 20 8234.GS40 130 6 1 6 2 4 602 773 9 4 f 41 10024 1772 Oil 9 1 S 7 3 4 812.35111 S S [-Of 10 8231.2379 130 3 u 1 3 1 2 173.365 1 071-04 1$100.1219 P 130 6 2 4 7 3 S, all 694 3 4 11-011 to 8236.4338 130 0 a 0 1 1 1 37 131 3 1 li-Ol 1007 oil] 1 QO 7 0 7 8 1 a 744 163 a 4 1-05 20 8217.7487 130 4 2 3 4 3 1 3112.111111 2 2 11-0% 10:11.1.8912 0 130 7 4 3 5 5 4 12Ss. 11111 4 4 (-0% 70 8237.1941 P 031 7 2 9 a 2 7 gas-sol) S set .011 6

30 a 7 9 2 8 1080.353 1 9 1 0 :2:6.9101 , 0 1 1 1 2 S13 1:1-110 . :1:10 1.,315 779 7 1 I-of 0 2 oil 30 , 2 7 5 Is .0630 a 0 if I os 10 S (_Os;30 74 1 ; S 3 1 S 1: -of 12 ; 111.05 6 :12:3.91% P 010 17 0 09 04 -08 1)5:12 2240 31 t 'I ; 1; 12 ; 12 ISSI :d 3 7 -06 10 0 1 01.1 oga I a -06I , 64 1: 1 :2::.19:. #.I:y I : : ;o

3 2 $8 2 OF 13 3 .09 aStill 133: :3)o 7 1 6 : 2 47 age 800 1 7SE.05 9249.7046 110 3 2 1 3 1 0 78% dig 2 off-as 6118 fall P S 3 3 6 4 7 '57 780 1 4 1-06 10 8246.00%9 130 2 0 2 2 1 1 S 17% 4 1 11-011 1020 :350 P 8 8:.,Soo 2 24 :-06 C 12::.:C 1, 1 1 1 1 - 0, oS 3 ! , :I : ?I1:71 612 2 4 24 1 , , , : , 4.0s 0 1 3 5 79 s -03 20

-06 :2:: 11173 130 1 ; 2 3 2 212 ;Ss a a .05 o:741 0317 30 e 1 5 ' 2 09 soll '??g 080 87 07 It .04 0 2 2S 34 i3o 2 1 3 38 3. 42 1 0 05 0.:2: 51214 130 A 7 2 S 3 1 503,961 9 9 (.06 10 $249.4726 oil a 1 6 9 1 7 1219 232 5 V 1-06 102 3 1." o :2,10.1017 oil I -o, toI'll : 
'1101 

11 2 11 
1 

1:1 41 
1 ( 

, 2"

;132 8441 1 A 4 of 1 -01 0 2 . 2 of S I 1 4 so 9 (Is 61:11 1114 '10 1 1 1 0 7 SS: 2,43 1 24:-05 6 %21.:2:: ;30 3 2 2 4 1 3 27 S 497 9 1 t-06 10I I : 
, . I 

1 
10 

:26

36 IS "SO S 2 05 a 3 3 -06 2 30 5 2 1 5 2 508.812 2.8 1-09 10R137 1955 '30 5 1 4 6 2 S 512 1111 3 621-05 6 8253.2028 110 1 1 1 7 0 2 T0.0110 2.3 I-Os 10

: 1117 ::"oj P 0111, ;o 0 o 11 0 11: ;117 11 0, 1 0 '.. 0 421111.0034 130 1 0 1 1 1 0 42 371 1 lit-04 60 1 0 127 19 , I -Of :0 1 is 1 .2306 031 S I ! I 1 6 447 212 2 sit-04 6:'-:03 '4111 10 1 1 2 4 3 1 V.3112 1' 1 0 :2 S5.15ISS 9 130 7 2 5 ' 3 4 R42 356 1 2 E-CS 20.0% 
6 

25 . 8 2 F, 

oil 
S 2 1 

6 2 A 
602.773 

4 111-OS

a 4 130 A 1 2 S 4 1 610 340 2 lat-Ol 6 112117,111133 Oil 6 2 5 ? 2 6 709 fog 3 sit-os 6:11:11 02:8 130 A I I S 4 2 610 111 a 0 E-05 10 82157.341119 031 6 2 4 6 A 3 756.724 5 J [-of 10

::;,1 ;,0 1 0 1 7 1 1 704.214 1 -04 70 1 oil I a I I 1 0 11' .161 1.7 1,06 101 0 1 5 2 419 log -05 10 2 - a] 0 , 6 7 S S " I S I -ot , 04 OS9 oil 4 0 a 5 7 1 441.110 1 1 f-os 10 6214.3132 1 130 1 1 4 a 4 3 1*51.724 1.1 11-05 20::4:.9067 P 110 3 2 1 A 1 2 182.119 4 5 1-00 20 8294.1474 031 4 1 2 S 1 4 3W,19? 2,921-04 613 P 130 S 0 5 6 1 6 A 0 (.0. :1::.2.411 ;10 1 ; I I 1 11 -110 :-06 10:1,11,10,23 .30 2 3 2 1 2172,7526 ; I t-OS 00 2 .. 30 2 1 , 490 1 , -04 1 0ISS.2127 1 2 ; I S 3 2 S of all 8 4 ( '04 1 0 112411,01011 P 110 3 1 1 4 a 498.114 3 1 1-05 1011 Sf.of 1 110 S I S 6 0 9 446 $97 3 SS1.0% 6 8211.9221 oil 1 5 1 1 9 1 Ms. I I I I 3S, _05 6160.4-1. 300 162 : 4 (-OS O 2712.2391 0310 A 0 4 5 0 5 325.73477 3 9$:-04 611,611, ;110 9 ; 9 11) 0 to I " -off :273.117 33 1 2 S 1 3 6 2 4 6 07. 1 1 0 -03 10

I'll 4940 9 6 2 S S52 III 1 7 E , 005 00 :27 " , , t , , , -061 131 1 1 0 1 1 0 ItI: '14 1 4 1 17: 12:1 01" : I I 1 1 112 '111 1 1 '-09 10

0 . ": I
777 :30 6 2 5 1 70; lIl 1 18 -01 02711 211111 oil A 1 4 1 5 376 1 s 1 4 1. " 10.::: 400 n s ; ,, :" 8277 2620 ol 1 7 4 S 2 S C52,971 1 82f 04 61111 51 31 0 2 2 3 o 2 , ., -M 6 42:1,4515 01: 1 1 1 1 1 5 1jW2;9 I a ['04 1 01172 S114 0 '30 3 1 1 a 4 0 4:9 134 1 2 E 05 70 92 ...... Of 5 0 , I , , 4 1 6 201 7 2 F'os 1 01177 5470 P .10 2 2 0 3 3 1 781.219 2 1 1 Its 20 6291.1421 031 4 2 2 1 2 3 4 4 5 SIO 2 101 '04 11 72 6291 1 3 0 1 4 3 9 1 , 0 293 1230 0 1 2 2 41.335 1 4 9 - 06 1.1171.011? 1 . 6 0 1 1:11.1101, 1 1 t-13 11310 1 : 13.9451 a a, 10 11 111 its I s (-OS tofit 9416 110 2 1 1 1 201-101 1 12f-OS 6 8784 4473 031 3 1 2 A t 3 273 497 1 411-04 6:110 3029 P "" , ; , 3 1 18 , , '42 2 , 1 -01 10 82:9.93273 Oil 1 0 3 4 0 4 222 0%2 1 181-04 9

:117: 0233 P '30 A 1 4 5 0 , ..... I ", .04 6 a 2 1 Soo Oil 6 3 A I 1 5 StS.614 2,27(-CSI ISI 130 3 0 3 4 1 4 224.139 1 411-04 6 82". 2244 oil A 0 4 1 2 3 300.362 2 301-01,
0,311 P 110 1 5 2 7 1 1 1711,121 1 1 1-06 10 8298.2712 P oil 3 1 3 A 1 4 224 836 A IN-04 6

1 0 216.4014 P Oil A I 1 5 2 4 410 206 a 201-05 6

a I a 9 9 920 , I ;jt 003:1.1,3 0,31. S ) : 11 02 110., 118 11 0 1-o' ;0 :303 0249 0 170 1 a 3 1 S 2 1039 fit 2.8 1-09 20:197,007S 0 3 1 1 11 .0% 1 1113011. 0242 1 031 S I S 5 1 4 311 all 2.4 11-011 20
11187.12911 110 1 1 1 2 2 0 136.163 2 341-Ob 6 11304.0131s Oil 3 0 1 1 2 2 205 301 1 1 9-06 to3713 4 4 0 5 S 1 742 073 2 0111-011 6 BM .4189 P ago 1 6 1 G 1 2 880 029 1 1 t-OG 20
:I':? it 10 4 4 1 S 5 0 741.01,11 7 off-Of 6 6106.6722 6 110 1 f 0 1 0 1 23.1 14 1 S t-Od 20112A7411 130 S 2 4 1 1 s $42.903 1 1 1-0) 10 113011.11122 1 oil 5 1 2 a I 1 1161.1146 1 S 1-04 2024,44114 !jO I 1 0 2 2 1 134 M 6 441-OS 6 8306.0440 130 2 C1 ? I 1 1 37 135 1 441-0 6

Its 031 3 0 3 4 2 2 215.779 1 2 1-06 10 am .4190 130 4 2 2 5 ; S 121 921 7 2 1-08 10
:"::.:304 P Oil 9 1 a 10 1 9 1213.019 3A 1-06 10 63011 -9470 031 7 (% 2 3 0 3 116.761 % 11111-041 642 IN 031 2 1 3 1 0 21105.41 1 1 -06 'JO M.20111 0 flo 1 2 1 4 1 d 224 438 S 011-CS a1 10 a a 3 6 1 008. 1,: 3 1 -08 20 :307.4142 all I I I 1 6" I , It ; , ; : :.::04 108300.14 8 ) am Oll
:;01*1.:Oj; :1100 11 .0 11 11 11 14 1:1,4,18 41 11 2310.0210 P Nil) 4 1 7 1 2 .#a %to 2.071-011 a201.0510 031 9 2 a 10 2 9 1293.434 1 1 1.01 to 8210.2181 031 1 1 1 A 2 2 311.779 9 $49-05 6
:202.111144 120 1 1 3 4 0 4 222.0112 4 9 1-05 10 1311.7803 a III 1 5 2 1 7 1 1314.413 11.4 1-06 20
102.1 426 oil 8 1 1 1 2 1 1209.121 1 4 1.01 to 41211.7103 1 fit I I 1 7 7 0 1294.411 1.4 1-08 to
:704 .owl 130 4 1 4 4 7 1 300.302 3 781_01 6 6312.1121 110 2 1 1 2 0 7 70.480 s 461-40 6

,0,9 call I lot.06 , 9213.3881 P Oil ? 4 3 6 a 4 1131.71's 8 3 1.06 1011,02 00,11, 11 "1 17 , : 744.064 1 41111-4111 6 $314.4094 P 130 1 2 1 6 1 6 441 2112 1 0 1-09 to

:111,1.1119 0110 7 1 1 1 1 ,a. '83 1 001.04 , $311.0714 031 1 3 3 6 2 4 642.975 l let-04 II I . if 11 1 11 1 S 1 6 0 1041.00 S 0 11-08 20 8330.1602 031 2 1 1 3 1 3 142.378 1 sit-04 I
:2,12.,11631 0 110 1 1 0 6 1 1 10ft.01 1 0 1-06 20 IM-9901 031 3 1 2 4 1 1 300.382 1 3 1-04 10
2 91 21$ 0 Oil I i s I I 1 1.81.919 0 1 1-06 20 11131".141N P 031 7 4 A a A I I IM IN 1 2 1.0% to

'0 1 0 1 ' ' ' as 1 '4'-'" 3121.111114 It 111 6 0 8 9 2 7 1201-1131 1 IN 1-04 to
1218 to% 10 I I 1 1 20014), 1 109-06 :32 .21" 130 1 1 ! 0 0 0 0 we 3 281-01

3 271,417 2, m .06 8124. ON$ 130 1 1 1 1 0 3 124.101 1 321-04 1:12:: 1142 01 41 a 10".2" 1 311111 ::" tic s 3 1 1 1 1 Ill-eff I a"-" IIN. ION 1 110 4 1 2 1 1 - 1". Oil I :,:"on 10 231, "1$ tJO 3 1 2 2 2 1 114 M I I It'" 10
:221. " '31 a 0 , 1 2 , M.1000 3 7 1:08 10 l"1.21144 031 1 0 1 2 a 1 70 M V932-0 1
in 1. ties 7 1 1 7 2 S 182.40 1 3 1-411 to 1227."n 031 4 1 4 4 1 3 21,11.111,01 1 411-41 1
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TAnLE 4 (connnued)

SIGNS vle 1AIRC, 01tA*RC* 1. 11111111ITY SIGN via 4 RAIRCI 4*114-tc.
cm- I Coo- I CM-2 ATH-I CH. I CIR-1 AT"- 1 1

1121.1 732 210 1 6 8 4 S 1112.702 3 -of 10 28 1112 Oil a 2 7 4 7 1 300 362 1 7 t-04 10

.111.1072 130 0 3 2 1 2 11 42, 7 6 ::'a 11:0 110 1 0 1 : I 1 4 3 1 1 -00 ;0
8332.19 1 0 1 1 1 S .11 111:1" 1 84 IS A A9S 

1 04 

it .'IS 4 
2 , 0 7 5 1 

. I .;' 
.06

8331.2373 US 4 3 1 1 3 2 506 , S12 1 541-04 ;:14 'to : I I 1 0 5 17, 347 A 4 1-01 W
338-487 Oil 2 2 0 3 2 1 M M 72 , 9 . 0 a 4 . 094 2 1 1-06 10
Sit. 2740 Oil A 1 2 S 3 1 $03*199 1.40-01 6 11433.07611 130 S 1 2 S 2 3 1,a I : -01 :1
3 40.1 1 4 7 4 416-208 6.2 1-06 to 8433.6120 Oil 7 3 1 7 1 4 942 316 1 31-05.140. 2111 0 1 1 1 1 0 1 23 -794 1 111-04 6 8422.1411 130 1 2 7 2 1 1 IS 1 -05 0

8341.1849 031 7 2 6 7 7 S 782.409 1 0 1-05 10 6434.62SI P 130 6 3 4 7 0 7 S36.243 S 7 (_01 10
11 , , "'.91 .. 41 -a. $an. 4613 1 oil IS s 0 9 5 1 Us 632 4 104-01 6
1:11-:1.046 

00,11, 

.1 
41 

11

? A 3 '1'.2" 4 021.0% 6 84311.41183 1 031 S I I I s 2 gas M 4 let-011 4
:343,6640 Oil 2 7 1 1 2 2 205.301 9. of-M , mm A 5 t.04 20
R344 slog p 1 30 1 3 1 1 1 2 1;1.17 31 -01 10 ::n.::77 11 111 11 11 . IS I is ;350.304 2 S E-04 70
Aid$ , 1143 8 131 6 4 1 , A . 9 1 .74! 1 , :. Ol .0 8413: 119:7 1 111 144 0 14 IS 0 is 2318.304 1 S E-06 20
8142 , 743: p Oil 3 1 1 3 1 2 173.3611 7 569-05 6 843111,4991 031 2 1 1 1 1 0 42 3 71 4 7 1 -04 10
$ISO 0583 2 1 ]TO4 n.l:ll Oil 4 1 1 A 1 4 72q Big I jjj.Oj Ioil 0 0 a 1 0 .7 : f log 39.7 3 SO 100 1 1 121J 4 -06 2 Oil 8 4 4 9 7 7 i2ol,221 A I r-os
8311,15111 OSO ; 6 1 7 3 4 842 3 S.7 I ' 04 10 4440.2644 03 0 2 0 090 2 561-04 6
83s2.367 1 SO 4 0 4 3 1 142,278 2 7 I-OS , 0 8441-17IS p 130 7 % 3 a 4 4 11 ' I S I -o' 20
8313.7571 P ;30 7 7 S a 8 744 163 2 2 1 -01 10 6441.36111 130 4 1 1 4 , 2 1'S.7'7'1 2 1 1.01 10
831A.S187 130 3 1 3 2 0 2 _C% a - 3120 031 s 2 3 S 2 4 4111.205 2 0 [_Os 10$355 1336 p 03 1 1 to asto ' ;0.06 1.1 30 p 03 1 3 2 2 79 'If14 211 1 1. :::, 1 7 -CA8446 t 30 A 7 3 3 : 2 171 1 lit

111. 1 1 1 06 301 a 011( SYS $440.9970 113 t 6 3 A 6 3 3 661 S48 1 9 1 10
11 a 117, 36% 1 441 _04 1 .,0, 7 0 '.0, 1()
n. 37 IS :1110, 11 373.362 1 1 1 1. :1.:7 :011. !", ; ; . 11S i 1 0 00 '05 

2 1 
1-01

9390 7 74 p I , 3 S 4 12 S isil 4 1 f , 011 10 eqs: Ijsll 1300 6 6 2 5 S17 I'll 1 01, 1.
3192 21133 ]a 1 2 3 S 1 3 9 AS? 1 a I _05 I 1 11:0 :111, 11 : 1- 0
3117.53 9 130 1 2 3 :S lls 1 3 t 0 :::, S 3 2 1 -S362 AOST 31 3 3 0 4 3 1 381.842 1 191 as 6432.4S 41 7 It 4 1 S s 0 742.078 1 2 :.()% o83:4 Ot2O !]1 6 2 S 1 2 A 602.773 1 SSE-04 8412,1268 )() 3 2 1 2 1 2 119 429 2 1 F-05 00120 1 11 1 3 A 1 7 3 11-111 1 SSI *04 1 130 3 3 1 3 7 2 201 301 7 13E-OS 6
all Is I ". S I ; , 0 , 3, 3. , 0 , 'o ::114all: Mo III 1 7 9 3 6 1;9 toy 9 5 1,05 to I'll, I . . 7 2 1 17081410119 11 11s:,004S
91 7 2811 111 1 2 1 1 f Ts 17: 8 1141.,041 6 8416.1687 ISO 4 1 2 4 2 3 IW362 1 43IF-05 683:7 Bogs 130 4 1 4 1 0 3 138,711 1 091-04 6 44118-42112 1 Oil 4 0 4 1 0 1 111 M 7 7 1-04 20
7. 3 1 1 , A A 1 2 is, ::S

:,111 21,14 1;1 1 1 1, 1 1 1117 2:7 1 6 1-04 10 4 1 1 110 1 1 1 1 1 1 7.1 111 . IS (-011 10
1 $7 7 0 .03 9 3,:, 0 31 4 3 2 4 3 1 383.942 1 IM-04

0371 2123 oil S A 2 4 a 3 731 72 4 6 STOS 1 8411114431 110 1 2 4 4 1 1 27% AST 1 7711_01 6
8277. (66, 30 0 4 1 4 14 60.1281, 1 13 a S 3 3 5 2 A 4;%4 208 2 1 :-01 20MA Is" 10 1 1. 1 1 1 SAS 1630S, 1, 8, 11, INS '01 114. 1 p 0 3 3 0 2 & is 7 0 .04 t 08377 411114 p 130 7 1 1 1 2 71 4" 9 IT[_O% a 841:1 099 31 3 1 3 2 279 7 : 11-04 ;04 

1 I'll 
: 

011, 

1 .1 11 
;1

is 8136 Oil I 1 0 42 M ISI. 04 9 ..41 31 1 : ; : 1 5 3 -_ 0:1180 I'll I I A S 1172.702 1 2 1-05 20 9461' 42713 P 0;1 3 1 0 3 1 1 2811,211 2 M-04 6
8380,7181 :11.1 S 1 11 A 0 172. In 2 2 8 11-05 10 8461'1313 P Oil A 1 1 4 1 2 382-S 10 3 30, '04 1
M.1 IM 311 S 2 4 S 2 1 446 'to 6 09, -01, , 1482 1417 1 01, , A I a 1 1 987.112 3 1 f - - 10
8281.042: P 110 3 2 2 3 1 3 IS42.27: 2 421-1 . $463 1114 oil 5 1 2 1 1 1 , M.os IIII I , A 12 1 1 S ::::.1:35 210 6 7 1 1 $47 M9 I 1 (-01 Ma, 11:1 p 01,11, 7 11 1. 1 1 1 121: .11, . 114-01

1". 21 1-06 3 So 031 S I 1 321 62S 1 5 (_0% 10aM Ile? M a I I 1 6 12W919 1 3 11_011 10 8464 lots oil 3 1 2 2 1 1 W17S 2 OSE-04 Isl:: 29 P ';0 1 0 1 1 1 2 1-09 10 1120 ; l 1 :1 1, 11 1011 11 Il-05
2770 1 3 073 CIS399 7 4 49 30 S 4 4 2 1 C)o 262 1 3 I'lls 100 8467 1071 Oil I I I IllIS : ", : AIR 013390 2311 031 0 1? 131 1 1141,00so I so 2 1 2 A , 051 90 444 997 9 1 ('01 10 8464,753: ;it 1 2 3 911 2;7 2 t 0

1110 110 1 1 1 0 : I -as so as 604 714 1 1 q 6 1 1 : 3 931 717 1 3801'03
81113.7 94 1 11. 1 1 1 A 1 1310 .21, 1 9 I.Os 0 ::1ZX ?Il.e I I I Sit 237 6 a 1*11.194 0579 p tio . I I 1 0 1 12S 147 1 111.01 1 1411 1293 ')a a 2 -1 1 1 4 199 417 1 CIM-01 1

.,...2 0 . A 0 S A 1 0 '.. :,:41:05 :
ligs,4111 1 110 1 2 1 1 1 1 124 413111 74 OS41 III S 1 5 s 1 4 645 M ! 1 1-01 1062 it I of as ::1: 9130 So 011 0 1 0 1 111.011 1 2 10
&Its 4772 031 A 4 1 % 4 1 :to 111111 2,471-01 6 147 SON ".1 0 1 , I 1 2 1 1 111 1 1 - 1 0:.M 0 1 0 0 0 000 1 29:-04 : 01, 1 1 1 1 1 171 1 11, 1 1 1-01 2039s. X10 1 0j'I ; I I 1 0 2 its 172 , 9 .03 ::IT" 91 W44 Oil I 1 10 1 1 A 22. .-1 . a E-04 70

40, 1 4 37 ("1 2 1 1 2 1 2 71.41% 2 231-64 6 8479.81411 031 2 2 t 2 0 2 to an S 4 (-a$ 10
..03.11.1 031 4 2 1 5 0 IS IM347 1 4 1.01 10 84" - 19 10 1 Oil 7 2 2 2 0 1 136.111 4 2 1-06 106403.1451 0311 3 1 1 4 0 4 222-057 1 0 1-08 to 8464.1910 8 111 12 7 10 13 2 11 2246. "1 4,2 1.0% 10
so 1 0 7 2 2 3, lol-Of I ad". 4163 p Oil a I I 1 0 9 920.141 1 5 C-08 10. . . 130 1 t I 1 6:7 1 1 9-05 so 84" 00 12 Oil

"-olga I I I : .1 : 134 9W 1 1101-44 f01406 " 2 ISO s 2 4 5 1 s 321.6211 1 1 1-01 10 BAN. 8343 031 3 2 1 2 2 0 IJU163 I b71-04 s8408.79:0 031 3 7 2 3 2 1 212.1116 3.9 1-04 10 $AM. 9471 1 111 17 1 11 11 1 12 2042.311 1 4 1-06 70

11:. 51444 p 01;0 11 ; Is 13 105,71-:097 1,006 :00 :4"4:. :: 7"S 0.131. : 17 11 19 17 13 T.:_11289 11 So
0, 031 1 1 1019.282% 06 10 Oll: Oil 7 7 S 7 2 9 ?011 - 10 1 1 1-08 101 0 10 ::ft. in Olt 4 1 3 3 1 7 17 3. 3" 6,0 1-04 W12 116: I.)SI I I I I 1 1 11 - -1 4.1-053 M2 2 is. as 6 14".Ilgs f 130 4 7 2 1 1 1 142.274 1 0 1-01 to

141 0 13 as 2 2 11 13 2 17 2042.374at 0 4 3 a 2 ::a, "0X, 0330 2 17 *1 11 1 11 I'll, 0.11:0 10 =11-:11 1 .1 ; 11 Is S n 'I , 0oil 1 1 2 11:.9012 1 :1::" : .1 118416.112S 1 9 1491 41;1 8 111 % 3 7.780 2 1 1-011 so
.. " .061 13. 143 as '. 4491 In' 03: 1 1 1 M.. I &AS::O$ 10
Mr loss F all I I I of 1 142' ", ; 141-411 1 6421' " , it, 0 1 0 on 34T , 04 12228 ISO 1 0 a 1 7 sol-4711 5 0 1-00 10 1492.111:1 1 Oil 4 2 3 1 0 A 222,013 1.4 1-01 so
::311'" ::::: B11" 11 '1 : I I I I S 326.62S 1 14, :044 6"I I I I I I ","n I I :-a$ "a I S . I , I , I 'a6419,6966 oil 1 2 1 1 2 2 206,201 1 2 , 0, 1 12" .1 006. to 0 1
8416.1111116 p 130 a I 1 7 0 1 s 11 342 1 6 1 as 20 84W7136 ;11 ;1 1 11 ;1 1, IS :08_:13 ; 1 :,61 10
84111.411141 0 031 1 0 2 1 0 1 12 794 9 s 1:04 10 IM.SM , 2 . I I I , I as * "
54". am :30 2 2 0 t 37,130 6 "1 -46 9 14" 1 a 170 its 4 2 1 s 6 2 110.113 1 11,01 100
04". 1 1 1 ; ; S I I . $18, 1,1 : ; I ; I : 141.,31

.3 1 .:2 "40 9 1'1: : I I S 2 .04 1 1 's :'a* 10 :M 9011 It ot "a 1 704 s:: SO
1:9411.2148 2 031 1 1 1 1 S 12, 1., as .110, 1. 0 4 Its: "211 11 1. , 'Me SO.1. 1 . ::" 101 11"11, 3061 1 So"21 11 1 1 .88 Ilis : 1 9.08 to $Sol 3110 1 111 11 S 7 12 S a 2171 .11 3 3.1 1-00 So

64 IS. MO 1 ;;11 21 1 14 : 21,744 9 a 1.06 " IM me oil 1 2 4 1 0 1 111.341 3.149-0 1
1.23.134, 6 41.2sl 2.2 1-01 10 Mo031 1 1 1 1 1 11 M 1 301-04 6 It's 'a a IS 'M -M I vyt::.11. 131114 031 1 : I 1 0 1 444."v 1 1 10IM 0 2 1 , It ; 48.016 2.3 1.06 Is low. dog It IIII to I I if 1 10 IM .m 6.1 :-as to
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TABLE 4 (continued)

Stems V* vie j SAIIC* J11A.Ist, 1* INTINSITY S I C."A W!s J KA'RC' J"%A*Ktl E 'N T I N s I I Y
Cm- I CH_ I CK-2 4111.1 1 CH_ I cm-1 C"-? AIN-1 1

3507.4631 9 111 10 1 7 11 1 a 1813.223 3.6 (-04 20 IISS2.0212 331 7 1 1 6 1 s S42.903 7 3 F-O% 10
1$07 4631 5 oil 1 7 6 1 a 447 2S2 3.1 t-04 20 $563.1464 P 111 3 1 3 4 3 2 ;37.516 1 , I _05 to

03 
1111-101 ; sel -114 1.131 1 1 19 5 S 3 1 S. O.EO% 62 1 0 .1 1. E.05110"G.872: I'll 11 33 11 2 ,

8511.1 .3 0 "1 1 05 to 1S.37:00 10 9 0 9 9 1 a 9.0 0 5 : :-06 60
1:11 11 .1 1 1 1 11 1 l 1111 S:. I : 

9 1 10 & 4 07S

SS12.0 3 3 1 1 :11 -1; 11 ST .4: 1 -06 n
1 5 23313.1522 321 1 4 3 911,237 I'S I - 035 100 as" 4 1 1 14, 10, 1 1 1-01oil 4 4 1 3 275 49? 1 521-04 6 8519.7314 p 031 12 0 12 t 0 11 1227.109 1 11.05 6

1. 11 .1 1 9 4 2 7117,7110 3A (. 10 as 2044 1 :0 , 1 1 7 173 1 0 f 10
1518 WO 031 4 2 2 3 2 1 212 IS& 4 9 E-04 1 0 11:61 I'll 11 s 2 3 1.4. 1 10 7 331' 04 63516.8042 Oil 5 3 3 6 1 6 447.2S2 44 E-06 10 SS18.0041 p 1 121 5 4 2 7 4 1 2S72.140 4 3 E-06 10
as,, '1223 6 01 1 1 7 4 1 927.744 1 1 '..9517 4222 1 all 2 9 4 3 756.724 ; 1. il I' I I I o ?1107

asly's 11 2 to 12 2 11 1774.7SI 2,3 C-04 20 0389*6334 210 3 3 1 4 4 0 489,134 1 1 t-OS to
I'll Its: .111, "1 .110 2. 1': -041 11) 6S.:;S9 710 3 3 0 4 4 1 185,107 3 8 f-0, 10
HIT 9 all 4 'a 1.,4 :01 1 :1170. '13 -04 :0
SSIA.3 1 4 3 756 1 1. 1 05 to SSTO.B247 IN I 1 9 2 1 1. 2 1 1213, 3 2 1 (.04 0

7 1 1 Sol 47: 1 7 it-04 20 :,SIO-:04,1 I 'I" I I I I I 1 10 .24,12 ; 1,::. 10
a 00 1' 1' ; 4 '1 1 4 CI 4.. 1 3 1 7 -04 20 1 It . 34 03 5 , 1 6 70:. 01 6

asis 41 p 1 4 $1 107 4 -04 10 p It 11 7 2 1 7 3 931.237 9 -06 1
SSIS.97:9 031 4 0 ' 1 0

7 6 11 1 0 5 : 1 4 :02*773 
-as , 0 as 72.6170 

a 4 4 9 : S 1360.233 1 :6:.04

1 S18.9747 8 n3 I a a a 1 22.701 I'S 1-01 20 ISII.I:.,, ?101 1 1 1 1 1 1 111.1:1 1 1 E-01 10
1 2 1 00 9. 1 E - of 10 as 73 . , , p I , 2 , S , I , 03.1 . I " I-os 6

1'4-: 2 1 t 8114.4198 11: 1 1 1 1 1 4 ,,It 1:1 1 0 I-Of 10Sit 11 f It 17 " I -a'IS20 0373 P 4 1 11 217 1 9 1 2" sST4* l 2 3 0 4 3 0 1 1 1 -01 20
8574 ISIS p 10 5 4 5 3 1,

!520,4649 )3t 1 0 8 0 7 -86.243 2 12E-04 6 1 7 1 -Os 10
1570.7380 -13 5 1 9 1 7 1 -11, 1 1 7 .04 71 P '3 4 7 5 2 S M 111 5 9 E-01 to
1 1 7 p I 

5 2 11211: 1.1: 1 ;011.05 10 
ISIISS.624 1 

4 0 4 5 2 3 446 to 2 04E -04

1121, 1 a al p 3 3 2 _OS 10 :S16.9071 I 6 1 3 S S 2 So$ $91 3 2jjF-OS 10
3521.7210 5 S III I a 4? 5 S I , 2 1 3 2 , 1 2 7 170 921 3 1"*04 1
$523.5678 P III I I I I I 12 1 12 ITY'149 1 2 1 ' 0014 10 IST7,1:3096 111 9 0 9 10 0 10 1;11 111 -04
11123. 6 a I I ' 2 a 1547 944 4 0 (-09 20 :11:.01:01 '3 1 1 1 1 10 1 10 :;,14.14: :-04 10

P; 1 3 3 .76, 4 1 -06 
4 .0%

9523.9793 1 :30 0 12 111 1 10 7 .26 6

:Il:.:%,1 1 110 3 1 2 0 1 -03 11 78.1108 Oil 1 2 5 3 1059.447 1 SSE-05 6
22 1 150-05 .1711.11871 p oil 10 1 a 10 2 9 1291-934 1 1 1-09 20

0 0 4 3 6 at . 1 7 lot
8s2S.:3S a 1 3 0 7 2 1, 13 .202 1 1 E-04 10 8SVO.88S7 031 7 1 1 7 s 2 IM US 1 971-05 6
SS2 1 2 48:,107 3 6 1-05 10 8311,0432 P 210 7 1 7 8 0 a '44 064 2 3 f-Of 70
852:. 110 It as. - 5 1 3 4 1 0 7 a I a '44 163 7 6 E-06 10

942.156 1 2 E-05 20 IS111.2711 P 710
SS27.1556 P 210 10 3 9 11 2 9 1690.86S 1 9 f-05 10 SW AM p III S 3 3 4 1 2 182-314 2 9 1-04 10

2.2103 f all .1 1 0 1 a I 23.T94 I 1 1-04 10 8591.1717 p 331 a 1 2 1 5 1 ass's.12 1 7 f-of 20
-1128. Isil 111 10 4 7 11 4 8 1843.030 7 4 I-of to Hol 9810 p Oil 5 s I s 1 0 742,079 2 5 E-04 10
852"I"S Oil 1 1 4 1 2 1 300-2:2 4 481-04 6 11 82.0406 N I I I I 1 1 2 186 I'll I I I-OS 10
as .14 P ... to I , " I 1 9 7 4 1 a -as 10 S42.0406 ol I I I It , I 1 7 , .07 , I ? E-09 So
031.11114 It U31 1 3 1 p 1 4 2 1 10 IS93.29 11 P 11 1 "1 -01 101531,0402 "1 1 2 1 A 4 0 4:: 134 1 1 1 '0003 10 1 11,0 ,1S. 11 1 11 0
ISW14:1 

1 1 1 0 1 1 0 1 
064 9 2 ( as 110 

IS 4.1645 
'It a 3 a 1 1 7 1211 232 

1 321-04

t 853 , . I A , , ". 4 1 4 1 2 , :1.: $10 9 2 t'oS 0 ISSI.S141 P Oil 1 1 7 'o 4 6 $is 4S2 7 1 f-CIS 10

:35223 3199 Oil 9 1 9 1 1 8 7414 183 1 2 1-04 10 1184 7190 P .10 1 1 1 4 2 2 ]is 779 1 7 F-05 10

4: : I 11 10 1 1 1 sl 1 11 .011 1 141-01 1 8%84 7132 p III io 1 10 10 1 9 1293.019 6 a 11-06 10
1 1 2 a 182112 2 7 r-os Ito

:1184-81:02 1 ";a 1 . "a 1 9 1 '1

SSJA 1246 111 1 (1 2 6 11 2 9 1.10 Ms 11 It : GOSS U. to 1 2 3 4 2 t-05 0
Isla S400 III WISO 2 set- 6 esssAlls p 1)1; 2 7 9 1 2 a 2 'IS 1 2 t'06 2 0
ssis.822S It i3o 1 2 1 . 1 4 M.1111 1 1 1-05 1. 61911.9171 0 3 2 2 A 1 1 383.942 4 7 1-05 10
IS37 2147 F 110 1 ; 1 12 9 3163. 1 2 t-os 10 ssle.2449 .11 1 5 1 9 5 4 -471 217 a osr-os 6
37 is 1 Oil I 1? 0 7 Sao 243 1 2 f-05 10 as" 3119 111 1 7 5 1 s a 281-05 6

11529,22141 1 if 3 4 1 10 4 1 1611.452 3 401-04 6 35". 1987 5 A 9 1 s 1474 Set 2 781-OS G
IS32.2254 9 331 6 1 5 5 1 4 399 497 3 4n(_O4 6 gls$.I?70 p 111 1 7 3 10 7 a ',054 347 4 2 1-06 10

.also p I I I I a i's 01 _Cis a 11911.6379 to - S 1 8 2 6 932.112 7 1 1-05 10

IS 1 2 * 12 ;11 1 1 I'll 1:2. 1 1 *00110AW Oil 2 7 r 7 a 09 :a# 1 1-09 in

1142..48' ' '" a ' ' : 1,131,771 1 2 1 a$ ;0 :11910.90117 It 0 1 - 7 IS, S I -CS ;0

.142 111 1 oil I I I IS 779 1 a 1 04 1 0 11112.177 ago 1 -04 0

IS41 1411 it in 2 9 1 2 10 ISIS, 137 1 9 1-01 1 0 Is"I 4 81) a 1 '-0' to0%43 S374 -06 0 
-(4 10.10 

A I I 1 4 2 
6 1 0 . 111 

9 7 1 
1 

.113.4.71 
1 

110 
0 1 1 1 1 

16 2 @91

11:: 01121 1 Oil a I I a 1 8 !S4 is) 1 241-04 a IS93.9311 p 111 8 2 1 9 2 8 1080.383 2 891-04 6

11 132S 1 111 10 1 1 11 1 10 IsWeal 1 241-04 6 61114.0327 710 1 2 1 4 3 2 :92.112 1 SfX-O% I

IS44.374 130 1 1 2 1 IIIAS 4 1 1,05 10 Is 4.1111 111 7 1 A a 1 5 lCio.117 1 101-04 6

AS14.432; P ^31 130 0 120 1 0 , 9 20 . ": , , 1 -01 , 0 811N. 1440 fit 1 6 2 9 6 1 1631,J14 2 3 1-01 To

4 11, 01, 10 1 0 11 1 1 1*0 10 It". 8224 IP III I 1 2 4 3 1 381,843 4 2 1-03 10

:So . 1 :1 .2" 2.0,.: 0 10 1 3 :0as 'a nev.9m
CS 1 46.1 sonm 7 02 77'

IS4:.4903 P 0 31 10 2 1 11 0 11 IM lot 7 1 '01 1 0 "111 2 1 : I - as 0

IS49.6121 "a 4 4 0 4 3 1 223 842 1 1 1 ' as to 2": 131 9 1 7 9 1 9 1071 No a I E-06 1 0

1 0 3 2 it? Sit 3 211 as son. "as 1 017 1 s 4 10 1 1 IM 273 3 6 1-08 lo

:1:142118 :110 1 11 1 1 2431'803 1 2 ['as 10, is" .9"1 111 2 1 2 1 3 1 281.212 2 "1 - 05 9

11', S 3 9 1 : 1282.206 -04 10 fol.2481 210 5 1 4 6 2 1 552 all 4 III-Of 6

1 01 1 1 , I f - '" 20 8491.21FT I I I 1 2 , '.041 1

$SSG so 31 1 f 10 1 10 11 11 1321111 1 1 1.04 20 &so. my p 1 0 1 11 0 1. 11141. 1 8 1-03 10

ISSO $389 :;0 4 3 1 1 ; 2 709.201 2 0 f-OS 10 SM. 31116 P III I 1 8 9 1 9 q7C.211 1 1 (.04 to

&Sol all? a 0 10 1; a 11 1,327.109 2 2 1-04 10 e$"o2y7 171 1 1 1 1 1 6 2042.?S4 1 a 1.09 in

ISS2 Coose .1 a ' a I , 20' 92' t-o' 10 606.17733 P 031 1 3 : 5 1 1 503.918 7 041-01 1

ISS2 4 1 M 1 2 1 1 1 2 108.911 : :01.06 9 :W."e 0 2 , , a I I S 62.101 7 Ili-as I

OSS3.3, ;I It 110 1 3 2 1 0 S 371.241 A 1 1-08 10 8611111.1041 P 210 1 0 0 7 1 7 506.419 4 2 t-Ol 20

814S.007S 2 7 10 1 a 1437.169 SAOI-011 6 1605.1340 111 1 a 3 8 4 A 1131.778 1 4 E-04 10

ass, 1 1 4 10 1 1 Ill:.101 1 7 (-.08 to #NO. 4007 'a Sol I I to I 'a 1 11 , I I 1 0 11" '.:'1 1 " I'M 0
1196 SGS3 I Oil 11 149 1 as 0 $$".slog 111 4 1 1 a 000 -01

111% 6063 1 fit I ; 6 10 4 1 IS111.3341 I S 1-06 so low - 411011111 111 1 2 4 1 4 1 Ila 340 2 1 1.0% 10

Sit$ sell IN 210 1 2 1 1 1 4 646.111 3 7 1-04 10 SM .0194 031 1 1 3 1 3 2 Sol all 7 221-06 9

sale 1122 1 1 1 1 1 1 .4 1 ::lop 'a so. an Oil I I 1 1 2 7 all oft I M .01 9

&Sol of 2 :;a 1 0 1 . "1 0 111 1 (1"? 1 . , one 12 1 -a :M .131% 111 7 2 S a 3 6 TOW III I 1 1-04 10

IISS1114:0 1 121 1 1 7 1 1 6 2331.889 3.9 1-01 10 $oil 3119 P 111 1 4 4 3 a 4 1122 709 4 111-04 1

11 020; 0111, 4 a 'a isig.sin it 9 0 2 1 2 a 1084.386 1 6 1-01 10

11:1.11, 2 1 1 1 282.219 : 1411.05 a sewsloss 9 210 9 1 1 9 2 7 1701 oil 4 1 1-06 70

Iss:431s oil I I I 1 0 111.414 2.111-04 1613.131% 111 1 1 1 1 1 A 1019.00 4 1 1-01 10

41116. 28 to I a , 8 1 14
Sol 1 :411:0 1 , I " 1104-:3 11, 011: IX 10

ISS9.61112 :11 1 1 1 1 2 as

4141.4131110 021 9 3 1 1: 1 10 1114149 2.0 1-0 10 7 1 7 642.nl 1 9 9-04 to
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TAsLE 4 (connnued)

S708* V* via JA'le J*118*56 F. 7TIE68371 51283 V;1 J185'C J*KAIRC INTEN7SITY
CM-I CAI-I CM-2 AIN-I It-I CH-$ CM-2 AHI-I I

'818.8318I 6 'I8 3 873 11.8 710 088.83 I I 2 1 I 4 8 1,122.70g 2.1 8-08 10
*16ail 6 1 1? 8 71 ; 7 2 48101%88 1 -1-05 20 81.446 I 2 8 27.744 2.73-05U

786818 21 I I 1 2 41:.209 21 80 10 1 S.1444 6 210 1 S 8 6 4 6:4.7: 2.715-08
1.11 288 11 1 I 4 1 A 0 488.12 I 8 l -0 0 a? .200 0 1 8 1 3 4 84318 6.9188-08 I

IM1374P I 232 3 :121.3 1 -0 10 168.S28 P 210 6 3 4 64 3 786.724 S.4 1-08 70
"I7.71 P ;21 2 0 337 2.28 24-0 1068.74 II 8 4 6 .08.2 -0I
75181 1 2 42 8 782'408 7 2 8-"04 10 86802447 ;:1 3 1 3 3 3 0 285.'s" 4.111'C3 £

8617.6460 P 111 7 3 8 8 2 7 858.600 1 1 1-03 10 8860.8726 6 031 7 4 4 7 2 S 782.406on 2.2 '-085 20
881.06 II 2 7 3 2 0 218.4191 .70(-04 6 80.1721 6 210 8 1 8 8 2 4 416.2011 2.2 11-05 20

Is8.8 "I'll 7 1 31 8 1 4 12%S* 169 I, 701-04 61 86 81 270 4 3 1 7 4 31.4s7 1.8 1-04 10
Bell.2209 080 1 1 1 1 1 1 787.403 5.301-014 4 886.087? P I I 3 3 6 4.376 2.8 1-01 10
Sale 7422 F 7 127, 4 .3 2 3 3 2,2.40, 1 7 1-08 20 $882.5973 P III 1 0 7 7 2 8 701.60 6.3 1-08 70
Sale.3138 oil 4 3 I 4 1 4 224.3 S S 5-08 10 6653. 1831 P 111 2 0 2 3 2 1 212.116 8.188-04 5
8611.224? P 130 1 1 3 7 2 8 782.401 G. 141-04 6 8883.4778 P 210 1 1 1 3 2 0 131.163 3.7 1-08 20
$661.33246 710 7 0 1 7 1 5 704,214 1 8 1-08 10 862.1126 P 031 6 4 1 V 4 2 610.113 4T 7-0U 20
622.2558 oil 2 3 0 2 S 782.409 7 1 8-08 10 68629"8 a3 1 1.4 .3"8-04 6

S8270 I 1 3 724 842.3 1.8 1-0 10 58.1311 011 83 12 1 81 .1 1-0 10-:
8523.0314: 0:2 7 61 872 10.0 881-820 as's8.3283 P III a 1 I 8 I 1 1008.111 1.0 1-04 70
as22.0374 a 2 82 8 7 1 "8.85 8.8 o-f 20 San8.$ISO P 210 8 3 3 6 4 2 7151.7g1 .3 TA1-05 70

55307 8 0116241 73.384 5.8 Of0 20 866.7486 111 8 4 1 5 A 2 787.760 4.371-08 6
83.880 p 07 8 8 3 1 4 7538.381 2.6 8-08 10 8687.212S P 012 8 a S 6 2 4 149.178 2.8 1-04 10
9124, 11 6 1 21 4 0 4 8 0 S 1920.788 1 8 1-04 20 8652.8488 111 5 4 2 6 4 3 738.724 1.3 1-03 70
1624.1:11 a I7 3 0 1 2 378.77: 2 -0 0 8668.305 "11 1 1 1 7 7 6 04.214 2.8 8-04 10
9628.50 6I 2 14 148 8-08 20 8 86 27 5 3 6 2 SIot.77 4- 0 1
362S .5191 6 6I 2 a 3 6 3 1411.612 4 S 1-08 20 3669.183 210 3 0 3 4 1 4 224.838 I 1 1-04 10
5%28.9709 P 1 121 4 I 4 8 1 8 1922.830 8.2 1-01 20 8556.8880 1 270 5 2 4 S32 3 803.68 1 2 1-08S 20
527 0703 P 031 1 5 63 4 548 878 371-04 6 570.2%881 270 1 1 0 2 2 1 134.902 E -04 20

78 411 II '0 7 80 8 '404 72 -0310 170.281 031 9 3 8 1 6 000.1 I .s 1-04 20
M2831 6 I7 I A I 8 744 163! 3 8-03 10 810.57806 1 231 70 2 8 9 2 7 1201.821 1.4 E-05 20
992:.371 031 1 8 I 7 1 4 842.I88 3 a 1-03 1 0 .570.6790 6 031 4 3 1 3 1 2 173.3811 1.4 6-08 20

82.5128 6 721 2 I 2 78.43 83-0 8060.706 I21 2 I 2 3 1 3 7738.484 1.4 1-08 20

8830..1.144 P I 1 1 0011 7 8 7437 ::81 5 -04 20 873.8302 012 7 4 3 1 4 ?259.161 1.431-05 1
10487 20 1 6 0 5 44.68 5 8-08 10 :1178.002 p 111 4 2 2 8 2 3 448.110 7 0 6-03 20

8530.6838 210 S 2 4 5 1 S 542.108 7 8 5-08 70 86711.088% P 111 8 0 8 1 0 6 446.87? 3.3 1-03 20
63.491 210 1 3 4 7 2 1 762.4 M 64-04 6a578.318 6 I I 1 0 6 8 1 888.633 4.1 1-02

CIA.04 P 1 12, 3, 2 2 ,82.0 4 8' -0 2068.726 I 88I 582 8.88 .0-04 20
882. 6432 6 270 3 1 2 4 2 3 300.362 1 06-.04 1. 87.7803 111 8 1 S 5 t 6 447.212 1.1 1-02 t0
8132.6432 8 1 3 4 8 3 3 1.46 70 1-04 to 8576.1470 210 8 0 8 8 1 A 392.417 .371-08 1

8 Is.11 AI 2 2 I4 I 1. .10, ; 831-08 1 68711,0388 013 7 13 85 4 4 1131.778 8.86C-08 10
8534.08 01 783 I38 70.1 I018 ::1: 5884480 310 3 I 4 0 2212.0831. 1-08 10
San.28 P a7 3 6o 41 30.3 6 1-08 20 17.68 20 1 3 43 2 l52.IS6 4. 1-0 401' '' ';0'21: 10:0 oS A: I
Me380383 lot 8 3 4 5 8 187.684 6 1 6-04 t0 8878.2164 210 1 1 4 4 3 3 200.282 5.741-08 5
M6384830 1 210 70 1 8 10 4 7 1881.338 8 2 8-08 20 8680.2561 111 4 I 3 8 I 4 398.401 1.0 [-02 10
8836.7881 111 6 I S 7 7 5 704.214 3.7 1-03 10 11881.2116 111 1 1 1 7 3 8 816.114 6.1 1-08 10
5536.-27 11 5 4 2 7 4 3 13.237 . 1 1-04 10I 581-1410 P 121 7 0 2 1 ; 72.853 8.6 1-08 t0

817 11 a 7 85.1600 1 041-04 1 8582.281P 70 3 8 827 201.921 . -8 1
833.1274 P 111 8 2 3 8 4 2 610.113 I 1 -08 10 11184.1382 210 3 2 2& 3 3 1 2n.21 t.2 1 -08 10

15888 II 744 87.744 2.6 1-04 10 888. 2032 050 5 1 1 5 3 2 80812 t 2 1-08 10
85'"'8.7380:8 27. 5'- :4 I I I 2 ' 8 811 3 , So0 80811.418 P Ill 5 1 0 8 5 2 8 882.911 4 671-04 6
5son.8802 031 5 4 2 A 4 I 1.1,07 I 301-04 8 a6878 -,;7, 3, 7, : ,3 2 104.812 4 88-03 70
5536.8878 01 , 4 1 A 4 0 488.124 4 3 1-05 170 886.73 6 7 3 4 3 , 1 2 100.811 2.4 1-08S 80
8440.7199 111 a I 8 R 1 7 883. "1 1 991-08 6 8668.6482 0il 7 a 4 6 4 7 I88.134 9.1 1-08 t0

T:41jai)3 111 5 2 8 2 6 70108 1 1 1-03 10 8627.0243 1 121 7 0 7 2 0 2 154.970 8 3 1-06 70
851 6083l I"I I2 0 8o 7 I 18060 -05 30 691.2511 210 2 0 2 3 1 1 783.278 S 1 3-08 70
8541 6083 . "1 * 7 1 8 7 2 7880 0 14 111 -08 20 8681.3624 a 031 7 a 3 6 1 2 281.780 3.4 1-08 20
154 838 721 "I I I 2 4 2 3 08.0 1 2 f-08 7088 108 7 13 2 8 3 3 S03.,911 I 1-0 I 0

Is3.85 77 1 4 1 IS 3:: 78 34 681-82O66 .228P 2 1 8 2 114.38 0-0"7

18.179 f 010 1 6 4 I 788 734 6 21 8-08 2068.08 86291' 1 IS 86. 1 ., 8-08 10
564 0273 730 4 4 I 3 3 0 258.488 1 851-08 1 8east83 M.I a 4. 2.511-08 6

T144.333 044 0 3 3 7 78.21 2 , 1-0 , 088.83 711 I7I 273 77.8 -8 7
6461 P: 7 ;11 3 03 404 1140 6.-08 20 868.87832 2701 4 2 2 4 I 8.82 8. 1 f-08 10

664.238 * 23 7 8 1 4 4 127.744 I 88-08 04 8584.:30818 111 1 a 1 2 2 0 1311 :3 I 11 11-04 10
641.228 1 1 121 3 3 7 4 004.6 8 1-a 0 868'1274 P 210 3 1 1 3 2 2 201'201 2.3 1-08 30
3648.3ays II 8 I I I 3 I "IS.23 1 3 1-08 t 10164.2827 710 1 2 2 4 I 3 ZI 487 2 .- 04 t0
1441.85083 P 130 6 S 2 64 3 736.714 4 121-0 6 854.4882l P 1 2 I 3 3 I n of,21 2. -0 6
6646.0348 0 3 8i 6 2 a 1 3 1411.612 171 1-08 70 88.88 all a 0 6 4 10.34 I 8.410 6

8186.488" ,I 4 602.773 1 8 1-03 10 8$1".3Is" 111 4 4 I 5 4 2 570.78 4.71-04 6
6.11'1? P III: 1 5 81 1 1 1 2 088 838 3 026-04 8 88.38 210 S 2 3 513 2 8081.812 I 8 11-05 10
16688.882 P 120 1 0 S 1 010.340 2.3 1-08 20 8611,1.117113 P III 6 I I I I 1 8 42.808 7.8 1-08 10
884,814 to 38 7 2 7 6 21 :31613 :1 8 -04 20 n68.4137 012 5 4 3 7 S 2 1019.4131 2.7 1-08 10
8808.8814 8 2 70584 .8-04 70 i6s.81 111 4 0 4 S 0 8 32S.347 1.8 IF-02 10
$846.8off: I 031 2 I I 7 5 2 1218.888 1 8 3-04 30 981.18 Ps p 11 4 1 3 4 3 2 382.886 2.1 1-08 10
647. 308? P 730 8 I I S 4 2 610.113 8. S6-08 20 961.K009 8 073 6 4 2 1 S 3 13.641 111 6 -08 80
84474431 a 031 66I 560 74.8 1-. IN 66 1.08 . 121 3 1 3 31 2 1I1721 81-088
1841.,4431 1 031 6 041.08 .8-04 20 S6818 II 4I4 8I 2638 .1-03 7
58448.88 IS 72 I I a 281.8 ? 7-08 2088.418 07 887 66 0 708.8 1.1-n8
so"8.ISM 8 27 0 5 0 5 '8 4.808 2 6-08 N0o708 1 0132 1 S 0 6 04.81 .8-0 8

8848.8813 031 a 3 8 7 3 1 8 18194 2.87 10 ItU 10 700.4= 0 6 20 40 4I1 388 1 6. 1 80

164.2711 8 012 7 1 3 8 S 2 7411.646 8.8 5-08 80702.0132 012 62 S 1 3 842.851 3.0 1-1111 10
8648.78 080I I 6t 0 a I 704.0836088 1.140 210 3 1 1 1 0 3 1'..781 3.0 6-06 10

884.08 1 2 A 0 6 S 2 1 4112 M -81 78111 P3. 4I3 258 1 46-1 0

3680 168 01 0.18 I 460 8078.1632 270 1 0 I 2 I 2 78.488 I a 5-08 t0
884164 .:. 2 1 I 3 1 21 308 102n 120 1. : 6-0 10 67081.3744 P to0 2 1 2 2 2 1 138.80M 8.1 1-011 MI
also:8821 P 730 7 2 8 8 I 5 441.2383 2.3 8-08 10 31081.S3,74 P MI 8 0 5 S 2 4 "11.108 3.888-81 a

811.64 02 I6 26 8140 i4ceU 1 8 198 280 4 5 72 3 446.30, 2.6 -0t 10
n"88107 -I 5T 11 0 6 1 0 1 688.243 .1 :106 10 8706.2883 8 038 4. 4 0 4 2 3 300.282 8.3 ,-ft M
8$"1. 403 III 8 5 17 1 684182. 5-0310 66484 P t 27 8 4 8 2 3 446.680 .44 -08 6
In,4.3m683. 30 S 1 3 4 0 4 232.012 2.86-08 10 a106.8101 031 8 f I 8 1 2 786038 2.235-08 20
804.8:8 8 370 1 I 4 8 0 1 321.341 2.810 10 871 60 o 3 1 ~ 0 6 1 3 8 1 7 1 7888.18 2 3 I-08 20
64.48 P 76 1 8 I 6 3 4 0211 6. 1-0 :710.18721 I 121 0 0 0 1 0 I 7181.549 1.4"8-s I
6Ms130P I 3 2 8 I 3 I6.4 8.780 6610.4487 031 1 4 4 7 4 1 111.117 8.2 -0 t0
8684.310u 8 OF I 6 1 1 1 1 2 1211.13 In .121-0 t I to 61104 1 031 1 ? I I17 0 1388.088 8.86-0 t0
8664.816 I 1" 1 3 12. .3 6-M 10 81104 86 1021 1 1 0 T7 1I 1314.613 8.8 R-0 to
6680211 1'1'1' 1 '1 '1 3n -2 1.43 S.8-4 0 :?t.08 in 03ol2 4 S 2 3 802.86 8819-081
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TAzLE 4 (continued)

$IOU Via 4 'XA'XC* J'xa*Kc* INTIVIIII SIGNS j XAINCI J1xA*xr* E. INTENSITY
cm CP-2 1110-1 1 CM-1 CrI-f C141-2 AIII-I I

SIMMS 111 3 2 2 4 2 3 MASS 1 0 f-02 10 1772.221s 111 3 1 3 3 1 2 173.305 3 1 1-03 10
8713.8951 1 110 7 4 1 6 3 4 644-919 1.3 1-05 20 8772.77811 ()12 4 3 2 S 4 1 110.340 9.3311-011 1
1 7 " .0023 1 012 1 3 4 7 A 3 921-237 3.0 11-05 10 8773.11211 012 1 0 9 10 1 to I 114 549 S 319-05 9

772.2189 012 9 1 9 10 0 10 1114 S33 1 S111-01 1
:11120111: a, 111121 ISO 11 11 1., 12 : 1:2002. 91*113 71-01 :, 018 1100 :713.1:90 1 1 1 1 2 1 1 1 1 M 1.: 1-01 10

ISa 14 7 at III 1 3 0 3 
1 l

7 4 1 383.842 1 5 1:01 10 all - I to
911% $813 1 111 1 1 1 4 3 2 182.110 4 5 1-03 10 8774 5311% 012 A I I S 4 7 610.113 1.0 1.05 10
MI 2111 110 1 1 1 1 2 "'l-M '.:':-01 9 a?" 1943 p 1 121 2 1 1 1 1 1 1114-91 1., _011 to
9711 1 1 1. 1 " , if 1 0 4 2 2 .052 6. -03 to 4770.1044 M I . I I I I IMM: 1., 11-01 10
Sin' 1000 F 210 7 S 2 4 S 1122.709 2.2 1-06 SO $777-9443 1 012 9 1 5 6 4 2 7117.790 S.0 1-09 10
8720.61&2 p 2 to 2 1 1 2 2 0 1 28.1 21 ::0% 20 771.7313 111 11 S 7 it S 4 1924. ISS US I-Ax 10
720.15" P 110 3 0 3 3 1 2 173.3:11 1 . 04 10 :176.1117 1 121 2 0 2 1 0 1 1619.1%1 3.019-05 6

720.8211 1 111 1 2 6 7 2 1 782.401 1.9 f-02 70 I'll, . 3834 210 1 1 0 1 0 1 73.714 1 9 9-04 10
3120.8211 1 111 3 1 3 4 1 4 121-119 1.1 1-02 10 1 712-46711 012 6 2 4 1 1 S 819.994 1 8 SAM 10

6 721.0492 P 210 3 1 2 1 1 1 21 2 .", , . , 1-04 1 0 1792.2060 p I I 1 0 0 0 1 0 1 23 .714 1 3 1 -02 10
:121.2713 1 111 4 0 4 4 3 3 300.382 1.0111-03 1 8784.1393 p 012 S 1 4 S 4 1 610.340 1A 1-06 10

1 122.1184 111 1 : I 1 1 1112-:19 1 24 11-04 10 70.1077 P 012 4 1 3 4 a 0 448.134 1.2 9-01 20
.722.2047 Ot 2 , 2 1 , 111. 32 1 -OS 1 0 Nol. 7992 v 111 6 4 7 1 2 1 782.402 3.0 9-06 10

3721-0291 .. 1 3 1 , 0 1 42.076 1. 09 to B?98.5875 210 1 1 1 2 a 7 70.090 7 : 11-05 1 0
872, 03 .12 , , I S , . I "I ...... 2 to , , 4 4 1 107 1 1 -09 10

.,2;S2 111 5 1 S S 1 4 3BI-T, 1, IfT11:0013 : 1 1. . 0 11 1 11 181,278 2.0 9-05 10
87 1 5 'it - 9781.1717 2 10
$F'4 14" 'TO a 0 0 1 1 1 11 * lit 4.1 1-05 to "M Its? I I f2t I I I I 1 0 f$40.908 2.0 C-03 10
6721' .111 2-0 2 2 1 1 1 1 171 391 US t-03 to 17110.22211 012 a 2 7 9 1 a 1079-080 2.721-05 6
9727 * 2111 1 4 1 '.1 : 1 1899-004 3. 1-06 20 $789-4002 p 012 A 2 3 5 3 2 509.412 9.171-011 1
3771A, 0 , , , 2 .., * ... I : tOI 20 :7 2.11 : : If I I I I I 1 1.1 1-03 :0

8778 1404 2 S 5 1 742 073 2 Sit- 7:0.022

1121.S713 2 33, : 11 1 5 1 0 742 076 A S 1-013 20 $720-2217 F 060 1 1 1 S 4 1 '40 SA I : 006' to

1729.2107 121 1 1 1 1 1 a !840.908 2 OMI-Of 1 $791.1818 lit 1 3 4 6 2 3 5111.1148 A ? 1-04 10

1;11_S412 I I I 1 0 1 0 1 2 1-04 .12.1: P 1 10 1 10 1 1 11.2:.101 1 . I-Oll 20

3 1 2 3 1 OS 0 7: .2 0 : S , 1 4 A 'a I ", .05 5
8732 3 2 2 208 301 1 8 1 04 to 7 1.8933 1 130 6 5 2 5 4 1 110.340 4 7 f-06 20

09 01 1 0 7:2.4039 1 111 8 4 S 9 4 4 1131.776 a S 1-05 2011 2 0 0 3 2 1 212 M 8 9 1*
4734 3 7 210 2 1 1 9 In 6.71( ITS 6 " 1 .131 1 [. 05 20

10 22 2 1 2;012. $392 1 2 
1937 0 2 2 So

8731"13 9 1 121 2 2 1 2 2 0 1741,492 a 9 1 05 3 1 3 77. 1 -05 10$3 2 0 2 1 .403
$737 43:1 p 210 4 1 1 S 2 4 416.208 5.0 I-Os 10 6713-4112 012 8 3 4 9 7 7 1201-221 1 2 E-05 to
672S 331: : 111 2 1 1 , I :S
8738,248 1 121 , 2 1 1 0 ' ....... 0 ' -OS 20 :1:4.1001 9 ;;1 : I I I 1 0 1 -:"1 2.1 -05 20

2 1 2 2 10811 2.: It _O' 1 0 7 9.012 5 1 4 , , 4Vill' 11 2 0 1 1 0 3 13IJ:'I 21 1 0 $I'S -4322 2 Oll I I I I I 1 704,214 1 a t,03 so
1 70 1 1 -02 ;0 go 7" , , I , , ... ... , In:011

.131.2:7 : 4 2 a 3 1 2001 lly 2 S 1-05 F . 9 01 2 S ol 1
: 139.2470 8 1 121 2 2 0 2 2 1 1742,308 2 5 1:01 2a 716.171S 111 4 2 2 5 0 5 325.347 SA E.Q% 1.

1:0-4076 111 1 0 2 2 2 1 3, , m 7, .4'40 1,10 1 1 1 1 0 1 I,:_11; 1 10

87 . as 1 0 1 a t446 :A 1.04 20 17171151, P I I I I S 4 .04 011

114 1.1110 1 1 121 . 3 1 3 2 2004 8 1 1 0 1-05 20 $41F."A 1 0121 1 0 1 2 0 2 1664.170 IA 1-06 10
174 1 . nIll 0 1 .11 1 1 1 : A 3 2318*302 2 3 1_06 0 37 ?."2: 12 8 0 8 q 1 3 920.211 3. = -05 6
8741.1373 P 1 121 3 2 1 3 2 2 1813 , 788 1.3 1-00 ;0 $1 ::121. 1,101 1 1 1 1 0 1 772.052 :.20 1:01 10
741ASSO p 210 3 3 1 4 7 2 311.17111 4 3 1-05 10 $1 203 1 1 , , I I 1 34.102 1 011 20

:742.23:3 210 1 0 1 1 0 41.:7,1 1 111-" 1 1 .2991 p 012 8 1 8 9 0 9 920.161 9.9 9-05 10
1 1 3 1 3 ; I 'It .06

$1 2.41 1 1 3 0 Im 1 1119.0712 Oil 1 3 1 4 4 0 488.134 3.4 1.09 to

81:2.9212 111 2 1 2 3 1 2 142-378 9 4 1-03 10 17". 3302 012 2 1 0 4 4 1 498.107 1 7 1-05 10

9143.SSSS p 1 121 S 2 3 1 0 1 2041.713 4 0 (_O8 20 1?". $422 210 1 1 1 0 0 0 O Ooo 7.151-46 1

87".4440 1 1 121 S 4 2 S 4 1 2231 163 4 9 1-06 to asol.0193 p III 1 3 5 9 1 4 1477.217 6.429-01 6

I , :028744.9711 p 012 5 3 3 MASS I ; 1, 1 0
7 1 1111,;.1. ; 11 11-0 1100 :8600:11-OM: ;11 51 1 13 11 1 1 508.91 02 20

:;.1 "I'll, I'll 1 171 1 141 193217 fig a I 1 06 10 9 IT M I 1 .02 20
8147 3124 012 10 10 11 0 It 1327 109 2 311.01 6 8802. 23, , 3 :-04 70
8747 7700 8 1 121 4 4 1 4 4 0 2122.619 6.6 t-09 20 81001.183111 210 3 2 1 3 1 2 173.261 3 131-04 6
8747 ?TOM I I 111 4 4 0 4 4 1 7121. 500 1 1 1 1 .4 a p 111 10 1 A 10 1 3 1874 973 a a 1-06 to$144.143 1 1 1 6 2 5 6 2 4 $02.111 21,1:0M 10, SAMOS. 7%21 v 111 3 0 1 2 2 0 138.163 4,091-05 5
874S.Syly p 012 4 A I S , 0 '412.0741 1 1 1-09 to 8802.1192 219 1 3 4 5 4 1 419.340 1.0 1.01 10

1 748. M? SO Oil 4 1 0 1 1 1 ".0' 3 1 0 '_ 01 so $0011. ans 111 2 S 4 9 S S 147CIIII 2 - 141-01 1
.7::."44 111 41 1 . 4 1 1 211.491 1 Iig-Go I too.1907 210 5 2 1 1 1 4 191.4117 1.301-04

97 $297 SO 2 1 1 1 1 1 ::016.2§91 11, 1 0 1 1 2 2 IIS.779 4 71111-05
0'oil 1:2lilo.os$3 1 5 1 1 1 3 1 1. 1 1 ::"1 100 'afllao 1 :'::0' to87S .2416 111 a 3 1 1 3 1 lose It? 4 "t-a I ISO' 3 1 2 1 0 1 1 3 2 108.812 1. 64

175:.0302 1 1 121 2 1 1 2 1 1 1877*.012 1 3 9-05 20 owl. $222 210 2 2 0 2 1 f 93.1711 1.211-04
79 .1312 0 710 4 2 2 1 1 S 321.82S 3.0 I-at 10 607.967S P oil a 1 4 a S 1 1214.112 7. In-as
:YSOI.Ogtl 1 0 12 3 11 3 4 3 2 382.116 6.8 9-06 10 890.4686 1 111 2 2 1 7 7 0 136.163 8.2 1-03 10

:":.101 012 1 1 1 4 M.M 5 421-01 6 SIOP. 0718 1 111 1 S 3 1 S 4 1211.116 1 alill-04 I
79 Ids 2, 1 '24 .034 2 M-04 I low. Son I fit 2 2 0 1 0 3 131.191 1.2 9-04 10

list 922 031 1 S 3 6 S 2 ell.Sto 4's 1.06 10 low.2806 111 4 3 2 4 3 1 113.842 3.1 111-03 IC
87112.2111: 1 1 121 S 1 0 1 S 1 2408.141 4 1 1-06 20 som.aill I 111 6 4 1 9 4 2 YS7.710 3.7 9-04 so

711 1 :.: It:01111 If, $7,90300 a 11 1 1 : 14 1: 2'.14. 2.2 a I
:11: -"11 ;111 110 : 11 0 11:108-4 a 11 1 31.384 3.%K-M
87114. 9202 111 1 1 a 2 1 1 91 - ITS 4 6 1-03 10 6$0.9169 1 ITS 1 4 1 1 3 10I

1810-:82: : :;, .484 1 0 1::
.8114 : 4 4 & 4 S :712212.70111 3 1

I;1 I 1 12 1, M ISS 21 1 It:06 1,0
8M. 0"2 8 0 8 4 n-M .3 06 "to. 83 212.111 3*gmX-OG s

"6.0652 8 130 4 4 1 a "24 1 1 121 3 1 2 2 ; 1 1692.6112 No it:Oe 20

:114. $94 1 p 012 a 2 1 if 11 Sn" 12. 1 11:00 S. I 1 1 2 2 0 2 1 1, 4. M 2 . 0 10

11"ll" I I IS, 1 0 1 0 a 0 list M it 1 1-0 to I&II. 4w ill 6 4 2 6 4 3 '16 .174 , .a a -a 'a

Ini.ml 210 S 2 3 1 1 # 447.12 2.111-05 6 Ull.0,43 111 4 3 1 a 1 2 382.111 1.1 1-03 10

47117.11" 110 1 3 0 1 ' ' 100 1, On:N 1 81112.4049 1 11 3 2 1 1 1 103. OU 1. "tO I

$?Be I I IT , 2 2 0: , '1 03 to 11: 11 1 , I 1 -0 to
* 410 a OTO 1 1411-97" "1 1 11 0 1 1 0 "_4115 2.: 19

01011 , awl 210 2 2 0 2 1 3 142. "s I - 1 1-04 10 go 1111.111173, IT. n , '42 20

slog rog.214 1 46C.4s; 6 "Is. 31111 1 111 1 1 0 3 1 1 2811.2111 7.4 9.08 to

'"'s 0111, 11 1 237 1.2 1 "IS-3Ul 1 11, 1 1 1 1 1 2 101111.111311 1 :,I-W 20

8l83.4614 I oil If I I lots oni I .. 1 1 2 7 5 3 1

81". 1"3 012 9 1 a 1: 2 0 1293.6394 1, 8 1 :fa" 1: 0413:417 1 111 1 1 1 3 , 1 206.301 , 1 1 -03 10

in. "a 10 1 1 in . 1 4014.40: p III 1 4 1 S 4 1 416.341111 4.89-0 10
19.4 1 9014.4" : ;,,, I I 1,10.111 0

012 1 1 4 1 On .1 ::,an ::

8?:,Mf 0 In 1 6 1 4 4 0 4". 124 1 1 1 ts#4.6n? 1 on so

@in' 1303 1 ISO S 1 0 4 4 1 4". w 3.8 1:4061 11: "14.Mll I III
011111:424111 0 3 '. 1 1.08 .0 file I ISO 17 Is 11 21 is"? M 21 :1,20 "1
$1". 124 m 1 2 1 0 an 111 .699-0 loo.oll 1.69-6 10

2 2 1 1 SO : " 2 6 'no *00: Rn 031

MO. "a? p 012 6 a I 1 3 3 111-548 1.3 1-06 10 elit.41" p III a 8 2 a 1 3 11411.61111 1.1 1.04 to

0771.12" 111 1 2 4 5 2 3 446-60 1.01111-11111 1 1 111 1 6 3 a 1 2 1411.649 3.49-0 10
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TADLE 4 (contiued)

CM-1 CM-I 01-3 141 % ~ CM-I (79-2 ATM-I

181.181 771 8 3 61 4 146.978 1.3 1-03 10 88071 1 2.3 .83 -04 70686.81 2 1 1 2 11 0 1 23.76 I .82-04 8 867018 77 1 78 .041 3.-08 20
ga81421 P 71 4 3 t 23.8-42 2.2 1-08 10 8810' 7 0 1 ' -7104'1 21 1-01 20
8. 77 P I'll 4 ; 711 1. 4 4 0 488.724 3.4 4-03 20 861"-:4 1 2 0 2 1 0 21.71 27 1,- -02 70
8817 .4 P 77 0 4 I 488.10? I .7802 70 11612.03,178 072 2 3 0 3 3 1 28S'21 6 ,2 :1-OS S0
.8"7.104 P ,7 2 1 1 7 88.82 1.1 1-04 20 881S2.240? 270 4 3 2 4 2 3 300.382 3.721-04 I
Bass028 P 71 617 682 8.1 . 3 0 70 88371730 5 7 4 4 2 3 300.352 3.111-05 8
8MI8.21SO P1 037 8 1 2 0 7 N86.243 3.8 1.06 70 814.6782 I 4 I 3 4 1 7224.838 2.1 1-03 70
Sall".17 P 1 77 3 18 S I 3 ? 21112 6.3 1-06 20 8811.0678 P 210 S 3 3 7 2 4 4111.M0 9 S 1-05 20
Oslo.810S a ,1 I 1 1 314.313 4,71-06 8 8816.12415 p 270 5 1 1 4 0 4 222.012 1,2 t.04 20
8812.11011 1 012 7 6 I 7 7 0 1394.81 78n-0 -88141 P 012 7 1 7 7 2 1 708.608 1.8 1-of 10
8820.' 1372 P 031 S S 0 1 3 1 031686 71.71- 08 70 88T.0271 0372 4 I I S 2 4 418.208 6.7 E-08 70
8820.3403 P 210 2 2 1 2 1 2 79.411 2.6 1.03 70 8517.4610 Pt 270 2 2 7 1 7 0 42 371 8.4 1-03 70
0.:363 6 711 7 8 2 7 I 718.::: 1.1l 1-04 20 8608.178 27 7 3 1 7 2 8 '01 .808 : I 1-06 20

78088 1 I 762 77. .1 1-04 20 88848 PIII 1 3 6 9 3 7 17276.2"32 6 -06 70
11821.113 P 111 4 22 4 23 300.362 70O1-03710 8818.86216 7727 833 4 32 20048111 1721-07150

11.14P 03 1 41 7 ' 6 3 4 84.:1$ 1 40-04l 1 83663 2710 6 2 I 1 7 : "4722 1 2 1-05 10
821.783 03l1 7 2 1 3 7. 6. 1 6. 1-05 7 8 16 p 03 8 4 4 7 2 5 82 401 3 0 ,1-06 2 0
88118 , '7 0 72080 1- 20 661 9 P lit 2 7 7 1 7 0 4 12 371 9 1 f-03 170
88111: 6 ;7 1 I 1 0l 1 71 0 742.0713 7.-0 1-03 20 61. 433 P 270 6 1 4 6 2 S S52.211 4.3 1-04 70
8822.72:653 270 1 2 3 : J 2 782.:18 48: -01 70 U42. 1:20P 072 8 2 7 9 3 1 006.7178 78051-06 70
8822. 726 073 3 2 43 7 3'64 4. -1 7 2.64 P 07 7 0 - 1 704 34 70-0 70
8822.4375 a 072 7 7 7 6 0 6 744 064 4 7 1-01 20 =112.74111 P I 7t27 1 2 3 4 2 2 19,23.201 3 3 1-06 20
8822,7370 017 7 0 7 8a 6 -4: 163 1 831 -04 8 682-.368 P ;2 I3 4 1 2 5 163.406 2 101-06 6
8823. 17144 P 77 1 2 3 0 4 73 77. 497 S I3_a 1-0 0 8862.81 P 072 , 3 6 6 8 471 67 , I I1-06 20
982.3.2909 P 0712 3 7 4 2 2 31 5.778 2 3 1-08 70 88831.3474 20 1 1 1 2 8 011 606 7 771-08
3823.3408 P 777 '0 4 61 70 4 7 7587.336 7 S 1-01 70 83.47 1 1 5 3 3 1 7 24732 7 48-0 733.7076 P 270 " 3 1 a 0 8 '4* 0114 7 1 -08 70 84.7484 8 1 7271 0 8 - 0 7 2170.643 8 7 7f-08 20
1824.0009 P ill 2 1 7 2 7 2 "9 411 7 76-03 70 8116%.03608 1 "0 6 .2.2 104 20
9824.6073 P 270 S I 1 8 0 8 34 667 2 9 1-06 s0 6e6s.030 so 1 70 7 1 7 a6 34 'a70 76825111842 7 27 5 1 4 4 1121.168 2 721-06 tog 8 663 1 0570 8 1 0 1 1 S 321.62S1 70 1)2
3821631 a 7 0: 1 1 71 1.0 1-01f 0 8868.11161 11 37 2 2 9 2 7 773 1-06 20856.04 6 . 7 81 61 1 60 0 74 018, 1 271-03 686.77 7 272 ' 8, 2 7881261. 70646 77:80 6S7 74 0 7 as 2-03 6 8886.706%1 1 1 27 S 4 2 4 4 1 291600 I I I-7U4 S0
8826.7242 P 270 A I 1 3 2 2 20.3 7o 3 1-06 20 88-7.143 270 6 I I 1 0 1 32S.347 3 871-04 68826971 P 02 7 I S 8 . I 783 17 7 -- 20 8867.7081 P 07 2 4 1 8tI a .6.89 7 7 11-011 20
85268.1327 P I7 1 71 7 7 17 7 4 2371.104 9 7 f-07 10 68.7323 072 1 2 : 6 7 5 5:2.816 4 11-01 6
8827.17202 Pt ;it 7 2 1 I 4 2 77 7 7810 2 a.8.- 2 0 86.368 P 27 , 0 , I . 4412 1 1-o4 70
8827 786 ' 2 1 0 514 0 4 78 .4. .7 1-'06 20 $888.7830 P 0712 7 4 3 7 5 2 7088 1 1 3 6-04 108872758 P 27 4 IF 3 OS 2.47 7010 20 88.77 77 3 0 3 2 0 2 70060 8 [ t- o 7
8827.3173 PO 331 S 1 1 a 3 6 7006.776 2.2 1-,08 20 870.301 8 012 5 1 7 1 0 6 445.1 7 4 6-04 t0
8827.48l P 270 3 2 1 1 1 3 142.276 3 1111-01 6 671.468 6 11 72 6 1 7 5 4 2000 61 7 4 6-08 s0

86274 77 734 735 871.114 7 7 f-04 70 8871.4888 8 11771 4 A 8 2 IS 512.677 1 4 1-015 s0
8327.:88 1 271 4 2 3 3 2 2 813.768 8.0 1-08 20 881.485 2710 7 2 6 71 88.43s 7 4 8-0% 70

I6668 27 I S 2 3 44.87 7 508-04 1 8277 07 3 I 2 I 2 3 00.36 2 2 1-.04 70
882689 8 20 1 7 4 1 0 1 312147 : -0, 208621176S P 71 31 3 2488 5 -6 7618.10 * 6a 03 7 3 1 8 1 47 212 6 -08 20 :8436 P7 .7 22682 4 791-04 8

8821.67P 77 84. 1 1-06 70 684-4 7 2 0 2 0.0 2 1-04 203821.513 012 327 432 3218 1-0 70 8447 1 77 0 3 7 0 3 6 74 138 2 1 -04 20
8530.2311 177 1 0 1 0 0 0 0 0 4 a 1-03 70 8874 18141P0 7 3 2 2 2 1 7 95 77S17 0 f-03 70
830.4C87 P 270 2 1 1 2 0 2 '3080 1 8 1-04 70 8871,1.28011 111 7 2 S 7 2 6 !W011 1 2 1-04 70

882 80 II 3 2 70.7 a 06- 08 671.2598 111 3 2 2 2 0 3 736.761 7 3 1-03 70783.371 P 072 4 I'l 41 1 7 284 2 4 1-08 710 86178.7862 270 7 0 7 8 6 44 371 880
.11 .141 M7 1 2 1 5 2 4 476 2081 8 781104 6 118711.41173 270 7 7 7 8 0 8 "11.497 1 3 E-04 t0

7833.218 77 772 I73 7718 7 1-8 0 87.1P-777 2 2 2 2 9 3 02 1 3 (-02 7
7833 886 77 873 772 70.8 7 1 1-08 0 8=0.02 P 72 - 2 8 6 3 5 9278128 6 0 1-08 '0
8233.783 P 270 8 3 6 9 0 8 820 189 2 7 f-01 20 81112.6111 111 4 1 4 1 1 3 142 376 9 1 f-03 In'

1634 0231 270 4 0 4 3 7 3 "42.378 7 011-04 6 8863.3712 -1! 4 2 3 A 0 4 222.012 4 781-04 6
:831 1 I'2l 4 7 3 2 77732.413 7 11-011 . 883. 6326 P 072 2 $8 7 1187.814 2 7 1-08 s0:631.738 7 1060 7 10 868. 0110 P 17 3 2 7 2 2 0 736.l8 4 1 1-03 70

8son.7382 5 1;7 8 71 7 8 71 2 111 75 01 7 181-:0s -864.27 6 27 8 2 7I 8 74 6 4 1-06. 0
8836l.1121 777 1 1 6 6 3 3 611,145 1 1 1-05 to0 8184.4'M P "I7 I 1 2 2 1 7 91 7 7 t F03 70
$11. .... P . 7 ; 3 , 2 , 7 , , 742.275 1 8 F-03 7 0 118818a740 P l77 4 0 4 1 0 3 738.767 2 a 6-03 70

8:74866 7 770 731 87 2 1-041 20 off.?$78? 70 4 2 3 1 7 2 77 1 4 1i-03 70
8837.4606@ 17 0 738 83 2.2 6-04 30 :886.2711 P 1! 73 4 2 1 7 22788 3 1 S -08 70
8827.880 P 1 121 4 2 3 3 7 7.1 2 4.4 16 2068.76p 012 8 3 1 6 4 3 76.74 7 7 8-06 S0All7.6672 6 270 4 3 1 . 2 2 21.7 5 I .21 0 868.o2 02 2 7 1 05-101 700111391*2272 7 M3 9 1 1 S I S 19421830 7 4 6-061 70 118011.6274 073 4 0 4 5 75 3211.1121 1 7 -04 70
18540.7791 7 127 6 0 6 5 0 1 120.11761 t 1 1-01 70 6851.603 P 072 1 0 6 6 1 S42.89011 1 1 C-05170

6X0837 ItI 71 2 1 80 8 74064 3 1 8 8 -06 701810 .2638. P= 271 0 6 7 6 1 0 7 76.343. 21 01 1-04 70
6641.0174 P1 730 1 1 I S 2 4 476.306 S 3 [-0 20 Mo1. 4703 P 037 7 4 4 6 2 1 S 5277 7 171-0516
1147.71110 072 6 1 7 7 4 704 214 1 0111-04 1 3883.0684 270 70 4 7 70 1 8 1446.125 7 3 1-'05170
......4104 03 8 6 2 7 I 7 216.113 2.2-01 8 6812.8M?47 7I 1 7 4 1 0 % 3211.247 1 7 6-03 70
8842.0648 072 S17 4 6 2 S 11.11 1 S 16-04 70 8888.1120 P 072 4 7 4 S 0 % 321.347 S 0 1-04 70
62.4611 0731 : 1 4 8 1.364 7 4 6 30 882.8 P 7 4 627 81.600 7 t.00 70

::41.86 270 4 0 2 , 3.6 -4 7 8477 I 4l T 3 120 6 0-12 7 4-04 10
8842.185 P 072 1 3 is 6I 3 7474 13606 30 8 .814.00 20 678 108 707 47-8 2
8641.7246 P 073 7 S 3 7 1 2 1276.1:: 7 2 1-06 '10 186866 07 7 46 07 7 -06 10
11044.522 PO 0712 7 I I 7 t 7 211 13 3.21-011 81.8 270 3 2 1 2 1 2 79.411 2.6 1-%8 70
son4*.7680 270 3 3 0 3 2 7 272.,16 2 266-04 6 60110 2701m 2 4: 1 7 2 S7 8 31.04 70
8s4"0241 PO 072 6 0 6 7 7 164 8 i 4 1-01 70 8 1143 77 51 S 1 4 Iu 4 22.C -02 70
646. 1003 P 0712 1 1 1 1 6 7 041.1 8I-0 sm0 6 1712 P, 013 4 3 3 1 7 - 31.417 7 326-04 8
8411.,394 F 072 1 1 I 1 0 pool08 2.71 051 20 SM1310 7 2 3 3 2 2 206.301 1 4-0 0
85411.7311 772 134 4323 19006.077 46-0as t0 sm1.6"is 1 77 1 4 04 222.093 781 -03 70
88U9 1468 P 270 1 2 4 51 S 328.821 3.0 1-06 S0 $616172 P 012 S 3 3 8 2 4 802.773 7 2 1-01 70
11111111 7 7 11 13 4 1 2 5 $11.111 2.17764 8 6N0.0369 P 072 1 3 3 8 4 2 717.1110 6.1 6-06 30
8847.71 6 3 2.121 1776-4 0 I7 6 27 9 79 80S 7404 3I1- 0
88s".0701 777 2 1 2 7 1 7 37 136 6 0 1.-03 70 8800.6743 P1 073 1 1 1 572 4 476 306 4 0 6-06 10
6848.3230 a 730 I S 2 3 S S112.8117 2 In8-04 s 11911.0246 07l I 1 1 2 2 0 736,163 8 2 6-01 10
846.32306 777 82 1 3008.80 268IN-04 9 888. 93 77.2.0 481 266686820 777 86, I 862 20101.6104 2.5691-116 6 686 8p 073 1 612 71 8a" 't,32.7 8803
681.4246 012 2 1 1 3 2 0 2n1.419 7731-04 1 898.2400 072 7 4 7 1 3 9111.227 176-01 710



MANDIN Er AL. 1007
TAnLE 4 (conid)

SIGMA ~ 08 j*1 .1811-19 E. I88181187 SIGMA I- V-6 PARc J*81 1 888887
C,,-I CM-I CM-2 88W-I I CM-I ElM-I CK-? A*1 t

a.72S: 31 7 2 7 7 8 8 1331 4. t-06 20 144 P 1 18 1 1 1 3 103.91 1 8 1-02 80,
884.20 a' 03 8 0 10.12 58 20 8941.72 2. 0 3 2 1 0 s 124. 34? 2.4 1f-04 80

8106.38 P- I I 111 2 3 2 112-11 1 1-0 80 &$A.117 012 4 2 6 2 2 661.14 8 10 - 80
80016:66 P 210 6 2 S I 1 41 1.4J 2.6? 1-'04 10 Inc102 P ;188 2 1 2 0 2 70 050 3.2 1 -04 g0

107.6711 P Oil 0 2 4 1 2 2 50.665 7 2 1-Os s0 8110.3317 P I 1 7 7 8 1 2 I 002.1 6.8 - 02 80
48;14 1 0 2 2 8 234.102 2.2 t-032S 0l 81.650? P 111 7 4 4 7 2 8 762.405 2109 6O[O8007.6040 6 88 2 2 3 2 2 26S.211 2.2 1-03 $0 61112.4318 0il 70 2 a 9 0 9 920.161 2.4 f-04 10

886748 1 2 4I4 22.3 260 081 3.4504 111 6 1 A8 1 2 3 446.10 2.0 1-02 t0
610 .11820 P1 8" 1 21 I 3 21 0 21.181 61.16 1-03 10 61:4.1310 P 060 6 1 6 S 2 2 446.110 2.1 1-03 10
atm8.2621 P III1 8 2 2 3 2 1 28.6 I -02 80 802.328 P 111 70 1 0 t 10 80 1114.S41 2 01I-O4 t0a0888 P II 6 2 4 6 5 8 42.104 1 2 f1-_4 10 1104 88 7II 6 0 42.:115 2.3 1t-02 80
8101CS 1 Ps 210 80' 0 10 0 1 9 820.3 11 2.1 1.04 10 03'1.6l P 012 5 1 2 2 '0142. 11 8.3 1-00 180
8980.6779 280 80 8 0 0 9 920 .11 8 -04 80 11861 280 8 2 2 4 2 2 330.77 18.8 1-04 10108.81 P1 888 : 1 , 787 8.4 84-04 20 8167236 P 820 6 5 2 0 2 3 4 44.Si0 2.4 8-02 806911.81 P 111 81 2 0 39 4 2.417 8 6 1-04 80 6116. 2114 1 1 1 2 82 88.12 4.1 1-02 80
8181.7314 111 7 1 % 1 6 704.284 2 1 (04 80 "1711 P * III 1 2 180.IS12 8 2 02 80
8912.2:8 11 1 6 1 8 S 321662S 6.0 1-02 10 11"7.4:89 012 4 8 23 4 2 2 318.771 8.2 1-054 10
8912.10 IN 8 2 7 1 2 8 8080.380 2.3 1-04 80 61511t 111 80 1 80 9 1 4 920.211 6.1 1-04 8 0

812134 8 10 8 f 0 1 3213247? 1 8 1-02 t0 8117.8471 111 8 4 2 8 4 1 110.240 2.6 1-03 go
821 02 1 082 6 4 3 7 2 4 642.216 S'8 1-01 0 so8118.1204 III t0 0 10 9 0 9 920.1691 8 2-0 1-280
slid.2202 I 082 9 2 6 4 s 81:0.21 8 1 -01 20 is11.0003 0812 2 8 8 1 0 131.1,1 3,871-01 6
3514. 3202 8 382 3 s I 1 4 8 8340.8 as 8-06 30 =1.9223 P 082 1 8 , I 3 13.3 1 7 1 -01 10ails ,.0512 P .110 2 6 6 8 S 542.905 6 2 1-04 80 8900.2168 P 012 3 0 2 3 1 2 173.265 8 5 1-04 80
Isis808 ass 082 2 2 4 2 2 382.1%16 1-04S S0 810.328 P 012 1 8 2 3 1 282.84S1 8 6 -04 80

Ca7l06lI 38 2 1 1 0 4 22.052 1 8 -04 20 89141.440 031 6 8 82 0882 4-0
1987 00o0 61 2 6 1 0 7 086 242 a a 1-04 20 8992.4778 P 012 ! 2 8 S 2 872288 0 8X-011 6
808 880 P I7 1 3 6 1 12.811 0 0 1-05 80 862.:219 6 022 84I 6 4 81.7 821-1 0
III 103 18 , 2 8 ,4 3 2 300.28 1 460 0 8192. 16 4) 2 0 0 0 1 1 37.3, 4808087 1202 P ".10 18 1 18 80 0 8 0 1884.832 I I 1-0 80 8964.00 1 820 180 1 0 0 0 0 020.861 8 62f-04 8

31 .49 s I 20 It 0 11 80 1 8 0 111:.S49 4 2 f'-08 20 6It4 III0 I 888 6 8 2 0 0 1 782.0713 1.8 f-04 20
8118.4170 I oi82 A I a 4 2 2 200.,262 A 2 1-08 20 854.8308 I 881 742.071 4 8 1-041 22
430.7870 P ^.82 8 2 2 2 23 260.288 4 I f-06 s0 oil84.81351 P ; 88 2 7 7 2 6 701.6011 1 2 E1-0a)80
8021.8624 080 21 0 2 0 .2 72.6 So 88-0 68411 80 7 2 1 2 4 602.772 2.381-04 68121.6014 28 a 2 18 2 2 0) 72688 9 8 1-.07 80 91111.24011 78 111 21 82 80 0 88 1317.1021.I4 8-04 20
8122.1704 P I 1 2 2 0 8 0 I 23.714 88B1-04 8 :961.2431 021 6 S 2 8 1 2 802.168 2.711-05 6
1322.1116 082 7 4 2 8 2 6 800.81 1 1 1-01 20 116.66 P %48 8188 0I8 848 1 7 E-04 10
8222.1706 P 28 8 2* 6 0 84017 1 7 i-01 20 81:.12 P I 1 0 "1 80 0 80 ;'814 3322 1-42
8113.0220 P 28 2 0 2 2 1 13 4 30 8 4 1-01 80 1211.6ies 111 7 1 8 1 3 4 646.17B I2. I-0 f 80
8824.8126 B 2810 80 2 8 80 2 9 12592.834 1 08- 04 ;0 4967.8010 P 082 8 8 8 2 0 2 ;a 090 1.4 1-01 20
24.1706 8 t 28 a 2 7 7 8 9 704.214 8 0 1-04 80 1967.2133 P III 8 8 7 7 8 6 704.214 I.8 1-03 10

81108 8 73.288 8 0-4 80 81. 444 P 111 1I 1 80 88 1 88 8227.818 1 1 1-05 S0
11921.222 P .8. 7 1 a I 1 447 2S2 8 2 1-02 810 8351.7443 210 6 2 4 S 2 2 446.880 8 701-02 6
8531.412n 11 88 1 271.487 7 9 8-03 20 1l 11124 P 1 8281 8 2 3 4 0 4 18887.40 1 7 1t-01 80
$131.4136 1 88 0 6 0 8 446,62? 1 10 f 0 of6.1 PC III I I I 1 2 4 4.2OR 0.2 8-012
B926.00011 Ill 01 1 7 1 8 8 074.060 6 846-4 11 .813 ;188 1 2 1 4 I I 226.88 1.428-08 I
8126.4721 012 I P2 2 2 8 2 142.278 8 7 6-0O4 80 92170. 73 83 7 0 1 802.772 2.4-04 6
8827.0484 082 2 2 1 1 1 0 080.418 2.0 1-09 t0 W81.4233 F 0ff 3 3 8 4 2 2 319.r71 7 1 1-01 80
8327 2840 Ill a 8 7 8 1 a 744 862 8 611-04 1 478.1120 280 a 2 6 7 2 1 '82.4091 8 I -04 10
61.4787 v ' 1 3 2 2 4 2 2 8188t 6 1 8-02 80 8472.1781 082 2 0 2 2 1 1 95.873 8.271-01 I

$111142' 8 82 8.6001 1 7 1-04 80 8114.3371 111 12 1 12 8 1 8 I 827.383 I O04C 8
10.81 I1 88 8 1 2 .7 0 Is 4, a"4 7 48- 04 80 8174.4042 P 111 82 8 11 12 8 82 8487.648 4 01-01 30

1:30.4738 p 782 2 2 2 4 8 2 27.do? 8 2 1-05 80 8174.8217 P 188 82 0 82 18 0 88 1227.808 2.0 [-04 80
9930.1328 P 082 A 0 8 38 8.218 4 0 1-05 80 8874.7878 P 280 8 3 2 1 3200.2$2 3,18 6-03180
S931.81146 11 '0 2 10 2 0 82264 8780 067.64P 88 2:1 :8 I2 0- 82 8434 -7 8

I;8.42 18 4 : 8.4 0 0 1 807 P I02 1 2 62 12 0 2 87.14 .81-04 6o
8421.S527 P 2810 4 1 A 0 a 012.02 8 8 10 20S 811977.118 111 7 1 - 6 4 2 706.724 1.8 1-023 80
8232,2888 028 11 2 7 6 1 6 74 862 1 081104 4 8877.8608 8"1 8 4 2 1 2 2 446.O10 4431 -as I
8532.1202 1 1I 8 2 2 . 1 1 283.841 2.8 1-0 0 "178.73" "88 1 1 8 8 1 7 882.84 10.1 1-04 808132.6482 P 082 6 1 1 6 2 4 602.772 1 S (-. 0 86.643P 8 6.0 2 8

842.1580 all 2 8 2 3 2 2 1106.301 2.2 1-04 80 171.1217 1:1 7 4 3 6 4 2 107.710 0.621-04 6
8123.2121 P 88 80 1 7 80 2 6 I'27 383 0.8 8-0812061.81P 80 872 484 .8860 1-01 80082.462 1 8 18 2 1 4 2 2 218.1 42 1-102 80 8silo 82 028 02 2214 -4 88133.1742 082 S 0 0 4 2 2 38112.6 8.-04 10 8911.886 P 082 1 0 I I 1 0 12.278 2.7311-041 6
8028834 01l T 2 8 1 J A 84326 8.8 1-0 80 8t8.:10 1 11 8 0 82 8 0 82 18764 .: 1-04 20

88213.0117 P 082 1 8 8 4 4 82.70 2.-0 a 0 114140 88 2I8 2 8 2 8447.84 84 04 20
8124.8404 88 6 2 I , 2 , 48 201 2.4 1-02 10 8183.8246 111 7 2 9 6 2 8 602.772 8.8 1F-01 80
6934.17 P 1 18 1 1 0 2 7 8208.921 2.4 8-04 80 6131.Sl41 P 210 a 4 8 2 2 0 21.418 8 1111-04 1891111.0748 P g8o 4.7 .1-1 8 1270 2 4 , I 2 668.14 TIC p0 80
6431410 Pf 8 128 4 8 t4 2013.68 611 1-0 20 :1378 888 81 3 6 72186.14 4.4 :C 1-0 08334.182 1, P .8 884 2 Us60.6 4.2 1-01 s0o1866 I ill 7II 8 6662 6 -42
8nn..17BI 082 0 2 3 s 2 2 806.812 2.7 8-04 80 6384.8261 I 111 7 s 2 6 s 2 888.888 6.2 1-04 20
#tn1.06 I 18 80. 088 8".8 . -6 8 34.76 los 88 2 2 302 8.78 .2 1-0 06311. a 83 1 '02 8 I8 2 8 78.408I 8.-3 6- 08@ 206113 08211 6 I a 1 20 2 44.0 61- 02 80Bon1.63P 88 2 4 .08 6-2.8 11111034 P 8Ig 622 30.8 . -4 8

2,:.10 P 8 8 440:884 84403 80 IN-114 P V 08 3 0 A 2 3 200.332 2.2 1-04 10
6128.8N1 082 4 s 2 1 448.80016 2.0 16-0 8" 0 6811. ? Pil I8 180 2 8 I 6 806.38 . -48
4137.13287 P 88 I I 'B 77 2 7 0.4 3 2. 103 20 is3". 2723 88 1 4 84 82T;1 I8.7 2. 1-005 2108137.2221 P III S 0 8 7 0 7 888.242 7 1 1-0 8 0 "N1.22738 88 " 4 11 84 I 82 88006.873 2.608-04 20
8227.6:222 082 9 2 8 6 2 2 o 6 6 8.2 4-09 10 68842P 02 460 6 4 2 78.2 I 0 8-061 20

638482 02 1 2 8 4 S1 1822'70 8 4 11-011 80 81u888 %slp 012 01 2 1 2 1 1 8 1 2 6281 2.11 as 0t
814"0 0.4 1 028 1 S 0 4 1 8 383.642 4 It 1-01 80 "a011110 II 0 8 9 0 1 a I0100 7 -48
1140.,4462 210 4223 228 2123.1e1 8061-0480 11 1 2 028 882 7234 842.318 88S1-048
610.8IS" 0812 8 0 4 4 8 2 1 7441 2.1 1-05 80 8111. $429 028 I , I 6 2 4648.886 U471-011 I
As.1114184 8 132 8 4 2 7 2 $i 814 a I t-0 a0 else628 I 881 7 0 2 6 1 8 048.01 1 s 8.I-ad 20
141.2709 P 888 I 4 9 82.912 2.2 1-04 80 83114728 1 111 7 1 8 6 1 0 8044.68 8 0 8-04 2

81".8I P 881 6 1 8 1 8 4 23.4117 8.2 1- 80 81818 .$i I 8 II 4I 0 is184 0 84 2072.1 8.1 8-08 20
6141.4744 P 1 11 8 2 9118 2 10 8021.837 2. r-1 I0 618118 88 8 I8 488 02.8 -1
M2 42.s813 P 012 2 1 2 2 1 1 114.M 11 I-Cl 80 em4.78 082 21 1 1 2 3 2 0 84284 1 -0 80
6342. $140 al2 f 0 1 2 8 2 7141 2n3641-04 6 81114188 III 0 I s 0 3 6 82612.813 2,2 -05 to
4144.20 '83 ;,, 2 8 90 3 1 02.83 7 24130 6 6111429 88 27.744 3.3 1-04 10

6141.6304M~l 280 80 I 6 81 0860 21t8 8 1163 11 i 8.408 2.681-03 t0
31438 P oil 11 01 1 88 1 80 8834.841 7 1 1 0680 83946 oi 08 s 2 2 6 1 6 4.112 2.0 1-11 20

AM 1.3449 2810 3 2 8 222 2011. UO 6.8-120 o2'::'" fit.13 88 s 8088 i 8001f 211.0 i'. -0 70

:1644? ifl 18 , 744.1083 2.7:03 V0 Bon: e.'Is' II' I 1' 3 80 I0' I 21.6204 23 .0261-41 26
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TABLE 4 (continued)

s11 m" VIs J196 I C " J1 KA66C E, |15 151 7 slams V " v:1 j XA'1C ' * E " INTIE R]S51

C IM1I C-I 442-1 CH-I CM-I C¢-2 AIM- I 1

8126.9646 111 9 7 8 3 1 t01.111 11811-04 6 506.346 P 012 2 2 I 7 I 2 19.491 2.0 E-04 10
4001.477 8 111 17 1 I7 Is I i1 2510.141 4 0 1-01 20 5056.5872 P III 7 5 2 7 2 5 816.64 1, 1-09 SO

3001.4775 8 111 17 17 61 0 15 2960,49 4 0 6-06 20 9057. 163 P 012 3 4 9 7 S 2 5716.51 1 5.3 r-os 10
600.5604 P III I1 1 10 10 1 5 1213.012 9 4 1-06 0 1057.621$ P III I I 5 6 3 4 648.,7 7,5 i-06 10
5005.655 P III a 4 4 7 4 3 931.237 9.6 1-04 10 0118.0134 111 11 s 7 10 1 6 1713.716 o 3 1-05 10

9003.4336 111 3 1 0 2 5 5 95.15 I 121-05 6 9059.1255 F III a s I I 3 1 1006.11 2 .1 -06 20
9004.1727 P III 8 3 0 7 2 4 542.316 5 I 1-03 10 10 .94st 012 9 s I 8 6 2 1411.846 2 1 1 16 10
9004.3314 P III 8 s 4 7 s 3 1011.647 I S 1-04 20 9060.3116 P 210 7 5 2 7 2 S 782.406 3.0 1-05 50
9004.4070 P 111 S 5 3 7 S 2 103 Os 3.161-04 6 2001.7163 012 S 3 2 5 2 3 44110 I'S E-04 50
S006.1607 P 111 4 4 0 4 2 2 300.302 2.101-05 6 9062.2452 012 5 s 4 68 3 1411.112 1.3 -06 10

001.13106 012 5 2 a 8 3 1 l00 557 8. 1-0 10 6062.3016 012 8 3 1 a 2 6 962.112 6.6 6-01 10
3007 4088 111 12 1 11 11 1 10 1524.41 5 071-04 6 9063.610 012 3 2 2 2 1 3 142.278 8.22*-06 6
9006.332i III 0 4 I 5 2 4 411.306 5 2 f-06 10 9014.134s P 012 a 2 6 7 4 3 931.237 7.1 6-06 20
9001.1684 fit 12 2 If 11 2 10 121.137 3 7 1-05 10 s066.6404 III I 2 3 0 1 4 359.4S7 3 61-04 6
9006.286 P 01 1 5 3 7 7 0 1394.813 6.1 1-06 20 101.6332 Ill !1 6 1 '0 5 1114.273 I I 1-06 50
90I0.0647 P 111 9 2 7 I 6 .1112 3.231-04 8 9011.5346 p 012 A 1 .1 3 2 2 206.301 Vs 1-06 10
9010.8330 111 6 S 2 7 6 5 1211.11] 1 I 1-04 t0 9068.6712 P 012 4 3 1 4 2 2 215.771 6.171-06 6

9010.I 111 III a 6 7 6 2 t111.119 4 0 F-01 10 016.179s P 012 3 1 3 2 0 2 70.060 6.061-05 s
9012.7921 111 10 I a 9 3 7 1216.232 1.24[-04 6 1051.2S02 012 9 3 7 a 4 4 1131.776 2.0 6-06 1P

9013.7211 P 1iI 8 5 4 8 3 5 100.10s I 1I 1-01 10 9066.8283 P 012 5 I 4 s 0 5 223.347 1 501-04 6
9714 ill 111 9 4 1 8 4 s 1122.70 4 611-04 1 9070.1104 P 012 9 a s 1 3 6 1282.215 5.6 1-06 20

014.2229 P Ol2 6 4 2 s S 0 742.076 a 7 f-06 10 9071.1983 031 8 S I s I 4 331.417 4.061-06 6

3014.0647 012 5 3 3 4 4 0 486.134 1 2 1-0 20 9072.0218 012 7 2 s 7 1 5 704.214 3 646-05 6

9011.0110 P it 13 2 12 12 7 11 774 755 3 0 1-05 10 9072.6440 • 01t 9 3 1 5 2 T 1201.121 6 -0 10

301S 2176 111 5 4 1 6 2 5 5S2.11 2 28-05 9 9073.3743 012 4 2 3 4 I 4 274.38 2.5 1-04 10

'01 4768 012 6 4 2 5 s I 742.072 2 0 1-06 10 9073.741 P 012 4 0 4 3 I 2 '42.276 S 326-OS 6

'1s.6402 P 270 4 3 2 3 0 3 13.761 I I 1-0s 20 9072.1726 1 111 10 7 3 3 7 2 510.s1 5 2 [-0 20

?01. R9I9 P 710 10 1 a 9 2 7 120.1921 I 4 (-0l 10 9072 1724 6 'it 10 7 4 9 2 3 110.064 6.2 1-0 20

?011 025 012 7 S 2 s & 1 104S.017 I 751-0 8 9074 .343 111 52 3 9 I 1 1 181.223 2.39E-05 6

9016 7314 111 13 1 12 12 1 11 1774 oi1 I I 6-O 50 9074.6434 111 6 2 4 s 0 s 321.347 7 6I-05 6
9017 953 P 111 4 3 1 I 16 447 202 1.4 1-0S t0 9071.2141 1 012 3 2 0 2 2 I 212.16 I 801-04 6

9186.020 P 111 3 3 1 2 1 2 79.495 1 171-04 6 107S 2841 1 060 6 1 8 s 0 S 32S.347 1806-04 6

5011.0414 p 012 1 I 0 I 0 I 23.714 3.801-04 1 50761166 120 6 5 2 S 0 9 32.347 6.311-o0 6

9020.117Y P 012 5 3 2 4 4 1 466.107 2.0 1-06 0 107+1.106 P III 12 S 7 I5 s I 1911".66 1.3 1-06 10

9021.115 III 4 3 I 3 I 2 173.365 3.901-04 6 1060.4113 P 111 14 3 II 11 3 10 2414.2% 1.1 1-CS 20

9022.1576 P 111 50 2 8 9 2 7 1201.921 2.51-04 1 5060.1042 012 3 3 1 3 2 2 206.305 1.246-06 6

S0l12071 I15 9 5 s a S 4 1251.161 20 -04 1O 9062.0582 012 4 4 1 0 3 121.7111 t.2 -04 t0
5023.4064 P 031 5 1 1 1 I 6 447 232 1 1-06 50 90 2 4900 Ii 12 4 8 11 4 1 1'66.008 I.S 6-os t0

9023.6012 P 111 9 4 0 8 4 4 1131.17 1.5 1-04 10 0612.16sl 012 A 3 2 4 2 3 300.362 I S|-04 5
9023.1444 P 111 9 s 4 8 5 3 1251.112 I I 1-06 20 g01.0125 012 S 2 4 5 15 321.62% 1.101-05 1

1024.111 111 13 31 2 1 3 100.17i 1 961-04 6 161.0142 P 210 5 5 2 6 4 3 706.724 1.3 1-01 10

9024.7711 ill 14 1 12 13 1 12 2042.311 1.2 C-05 10 1066.i557 p fit 5 3 3 4 I 4 224.836 6.6 6-06 T0
9021.0722 012 2 1 1 2 0 2 70.010 5 661-04 6 5066.4120 012 1 A 3 S 2 4 416.206 4.? t-05 10

0211.21S 111 11 2 9 10 3 6 14461.12 1 S0-04 8 9011.6101 012 7 4 3 7 1 4 642.316 3.1 1-06 10

s0.941? 012 8 2 1 7 3 4 842.216 2 391-0 9 9 50.7228 012 6 1 s 1 0 6 445 al7 2.9 6-06 10
9027.1901 111 s 2 2 4 0 4 222.062 5.6 1-04 t0 1066.9061 210 6 3 4 5 0 0 32%.347 2.1 *-06 10

9027.7033 P 111 7 4 3 7 2 1 706 606 32 1-01 10 9060.232s 972 9 2 6 8 I 7 82.5nl 9.7 1-06 10

902.1612 II1 5 1 1 8 6 2 1411 146 2 2 6-06 10 9061.3121 012 s0 5 4 1 4 224.636 51.41-04 6

9021.16SI P i11 1 6 4 a 6 3 1411 612 8 5 1-05 10 s065.8216 1 111 10 8 3 9 8 2 270 .04 2.5 1-06 20

901.6422 F fit It 2 1 t0 2 8 5427.161 4 71-06 0 90186366 1 lit 10 8 2 5 a I 2701.604 J. t-06 20

9030.3046 III 0 4 7 9 4 5 1340.58 6 2 1-05 t0 5062.3312 012 6 3 4 6 2 S 52.918 6.1 41-01 6

1030.1611 111 7 5 3 7 3 4 842.350 1.4 1-06 50 5063.368 111 4 4 0 2 2 1 21ASS 7 281-0 1

9021.1537 6 012 2 0 7 1 1 I 37 130 6 151-06 5 9013.4720 12 2 2 1 1 1 0 42.371 2.041-04 6

i031.11137 6 111 8 7 1 7 7 0 1W1113 171-06 6 5064 451 P 111 11 7 s 0 7 4 2054.34? 2 8 1-06 20

?021 1137 1 1i1 8 7 2 7 1 1 1534 W51 171-06 4 9024 #143 012 5 5 4 4 2 3 300.312 2 131-0O%

101.7120 P 111 IS 2 14 14 2 13 2327.614 21 -06 20 909S.0326 012 5 I s & 0 4 222.052 4.111-0 6
1034.1041 P 012 6 3 4 5 4 610 240 7 2 1-06 10 90611.20 0i 1 9 2 1 5 s 042.106 2.191-06
0n.7472 087 I I 2 1 0 3 121.761 .6-111-011 G lose.0 052 6 4 2 1 1 3 168 Ids 5.636-0 6

2036.4441 11 12 3 10 II 3 6 5611.071 I' 6-06 10 07.511112 P 012 5 4 s 8 s 4 5211.166 I5l 6-06 10
9011.1sso 012 6 2 5 S 2 2 506.812 1 3 1-06 30 606. 117 012 6 2 5 1 1 1 447.212 1.3211-0 6

9027.1901 6 012 I I 1 0 0 0 0 000 6.6 1-06 20 909.8619 Ill I I2 8 12 9 7 2433.603 1.0 1-06 10

9031.1092 012 3 5 2 2 2 I 124.M I 2 1-05 10 905.02 1 1 lt 5 4 2 1 0 s 229.341 15.9 [-0 0

P037.7111 Ill t0 3 7 6 3 1 12112.919 1 3 1-04 50 9031.2022 P I1l 4 4 ! 3 2 2 201.301 2.1 1-0 10

9031.2260 012 8 1 4 7 6 I 121.193 1 5H-01 6 100.1177 P 012 2 2 0 I 1 I 27.13 1.0 -04 50
903.771 P 012 7 2 6 s 3 3 861.18 5 515-06 6 9100.3034 P 012 7 1 1 1 2 1 70.101 3.6 1-06 50
9031.0171 P 052 6 1 3 7 6 2 121.181 8. 1-06 10 1011.4031 lit 7 3 4 6 1 0 $42.60M 4.1-06 6
901.1010 012 3 2 1 2 1 2 173 366 3.061-04 6 1102.672 012 s 4 5 0 3 2 508.12 7.511-01 6
9036.611 02 4 2 2 4 1 3 271.467 I 1 1-04 0 910.111 012 9 0 1 S t 0 326.621 5.4 1-05 10

1040.3412 6 032 7 4 3 5 s 2 666.166 1A 1-06 10 9106.0300 012 7 5 S 7 0 7 S86.243 S.371-0 6
1040.4141 6 Ill 12 2 10 II 2 1 5690.66 1.3 6-0s 50 1106.4111 011 7 1 1 6 4 3 7Si.724 5.6 1-06 10

1066.371 56f 8 31 2 4 5 1 271.41 .606-04 4 101.1412 P 017 4 4 0 4 3 I 2.942 .22-06 8

9041.24611 I ll 50 6 6 5 s S 1474.311 2.6 1-05 20 2101.3309 P 012 6 4 3 6 3 4 646.676 5.666-as 6

5042.0784 01 2 2 0 2 5 5 91.11s .606-03 6 110T.9II2 012 S 4 2 S 3 3 1.I6 2.511-f 6

5143.6203 Ill 10 1 1 I s 4 14772.27 9.00o-06 6 61n. 10 012 6 I 1 5 0 5 321.241 1.2in-as 6
9044.4411 P 5i 10 4 6 6 4 s 1310.31 I 711-04 I 110.21133 P 012 7 4 4 7 3 s 156.114 16 1-01 20

944.9701 III it 4 a 10 4 7 5511.331 1.111-06 I 9i06.221 0 012 9 2 7 9 I 8 I0.660 1.2 1-06 20

1041.018 Ill 6 S 2 6 3 3 166346 6.06n-06 8 100.4364 P 012 4 4 1 4 3 2 323.11 6.9111-05 6
6041.2232 012 1 2 3 5 1 6 23,47 2.2261-04 6 130861 III s 4 5 4 2 2 315.779 A -.i-05 6
9046.6411 11 I] 1 11 12 3 50 t992.106 1 I10-01 6 2101.1742 012 8 3 1 6 2 1 181.600 2.121-06 a

3047.0461 P Ill to 6 4 1 1 3 131.3U4 2.8 1-01 10 1110.1733 P 012 3 2 2 2 I I it. in 1531-01 6
1041.2133 P Il 6 4 4 6 2 7 86.60 5.1 1-01 20 $1110.o87 I 012 6 1 6 0 3 6 1009.116 1.6 -06 In

9048.610 P 025 s 1 0 4 1 3 71.431 I 3 1-06 10 11112.0446 Ill 55 a 3 0 a 2 2214.213 7.1 1-01 20

9043.2460 P 210 0 3 2 A 0 4 222.092 1.2 1-06 10 111.044 155 it o 4 50 6 3 22%4.263 A 5 8-01 20

010.I8446 lit 4 1 2 3 1 1 142.271 1.6 1-C 50 1113.6211s 02 9 1 4 1 1its. 2n 4,6 C-05 70
11095.ooz 01 4 1 3 4 0 4 322.01 .2-41 6 1112.0464 05i 7 2 6 7 I 7 S6.47111 1.31-0 1
902.0260 6 01i 7 3 s 6 4 2 77.760 1.1 6-01 10 117.1w P 012 a I s 7 4 4 521.744 I's 1-07 20

101. 2214 Ill 1 7 2 6 7 2 1110.66 5.3 1-06 20 11.2184 P 012 6 1 A I 2 1 416.2" 4 6 1-06 20

906.224 6 Ill 1 1 2 a 7 5 116.090 1. 3 1-06 20 9119.4461 012 7 0 7 1 1 6 4415.26 2 5 -06 10

214.0611 012 2 0 2 2 1 2 76.466 .7 1-04 t0 II119.0 1P 02 ? I 7 606 449.697 76 1-06 t0

5014.4649 012 1 I 2 5 0 5 23.764 1.711-04 1 9120024] 1S 01 5 3 7 1 1 6 I 0W. 3" 2.6 1-08 20

30641313 P ill 14 2 53 13 2 51 22141.64 4,4 6-06 10 111.074 3 210 7 3 5 6 0 2 44. "1 1.0 1-06 90

806t. 3602 p Ill s s I 1 3 2 106.612 3.1 I-06 20 111.11916 III 8 4 2 s 2 3 446.1 1.260-04 1

toll.244 210 10 4 1 6 3 i 1 2.3i 1. .1"4" 6 11122.41 012 1 Ii 1 4 4 1151. no 5. 1 t0

9061.42 P 031 6 4 4 7 0 7 114.142 1 6 6-0 10 1124.OrJ P Ill s 4 2 4 2 3 3 1.2 1.311-04 6
506.271 P 01 1 2 4 6 1 1 142.96 4.3 1-01 50 1524.504 01 a 1 7 9 t a 744.06M 2.1 I-0 50
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TABLE 4 (concluded)

CM-I CM-S C35-2 SrM-S CH-I t 33-I CK-2 AIR- I %

1126.461 2312 4 2 3 3 1 2 1723.1 11- 1 "I 149.3S44 P 012 4 3 2 3 0 3 1,761 1.1 1-06 30

12.01 II1 3 4 1 1 1 21.$1 11 32-0 624.1944 P III I 1 4 7 31 S Ii 914 7 7 1-05 10
!36.48 0 7 1 3 0 9 448.897 1,2 1-03 30 9247.49#9 032 4 4 3 2 2 104.112 7 721-Cl0 I

911 4 P '3 1 5 I 2 7 4 3 91.237 1.2 6-00 20 92451119 P 1113 12 7 a a a 744 064 3.3 1 -06 33
1121.23.4 3 & ' 3 7 3 '" 70.24 1 3 - 213.2391 111 1 4 S 5 2 7 S" I 600 2.0011-05 1
912315835 013 1 1 2 7 4 31233 I,711-05 : 323.65 012 6 4 2 3 3 1513.28 2.741-05 6
10.6021 '122 I6 1 3 4 6 130.4 a. '-0' 30 111.1031 P 2710 7 S 2 1 0 7 S11.243 S.1 1-07 10

:"if.7324 I* 02 I 0 soC79643 - 2 17.091 0 02 9 1 4 a 458.334 1 3 1-04 so

9131.7134 1 072 8 S 4 1 4 S 1122.709 3 1 1-01 20 9251.0117 I 012 1 1 0 4 4 1 488.107 3 1-04 10

11372,11 1 03,2 8 3 5 7 0 4 8.242 7 3 1-06 30 1313344 P 270 10 6 7 9 I a 107.110 3.1 1-06 30
3132.1742 P 01 2 2 1 3 2 1 2 7.111 I 7 E-04 10 20.5246 P 1II I 1 0 S 4 3 610.340 7 1 1-06 20
333. 1711 P 212 1 1 3 7 44 927.744 S 9 1-06 30230.13:1 II 9 1 5 714,111 I 9 -0 1
33. 1'0 22 1 4 2 77.0 1.7 1-011 0 1201.043 P 1 3 1 2 3.3 . -02 2
1.4330 032 6 S 2 1 41 711.724 2.1 1-03 70 9212.43111 033 7 4 4 1 3 3 1613481 309-09 I

9134U 9 1I 7 4 1 6 2 4 102. Fri 4 3 (-05130 list..1607 P ISI f2 I I II 3 5 181.222 6.0 (-07 to
32. 0S-. 012 1 1 0 1 4 I 110.30 2 211-Ul I 12T2.2152 111 I 1 S 6 1 1 1006.111s 1.279-05 p
9131 0?17 F 32 1 1 3 1 1 2 a3.3 7 -06 201 9272.1173 P 032 5 2 4 51 IS 325.921 1 7 1-05 20
913 1412 0312 S 2 4 4 3 3 27.41 2.411-U 1 9276. 6452 O32 I 1 7 3 4t 54.6 481-U
gill.2730 P 072 I 2 8 9 I 2 121 6 : 1-05 20 1230.0256 02 7 " I 1 4 64.17 1 '.10- 6
111,90 03 I 2 0 8 220.119 1 191-0 I 1230.4074 111 7 6 2 6 4 3 7S8.124 2.0 t14 30
9138.2022 1I 7 2 1 1 0 S 444.611 2 241-U I 1280.1487 P 012 S 3 3 A 0 4 222.052 2.7 t-0 10
9335.33603 P 277 ? I I 1 2 1 5 1, 1 6. -0 30 120. all? 032 1 S 2 5 4 3 $30.340 7.201-05 1
9142.2311 III I 3 7 1 1 704.234I 7 1261-0 1 121.092S 032 6 1 3 4 2 610.111 2.S11-05 6
9143.10 3 1 1 744 W6 7.7 1-07 10 9293.3661 P 032 7 2 4 6 2 3 55113 1 04-0 1
334401121 I'll I 2 1 3 4 .....I .73-0s 1 91111.11 210 7 1 2 1 2 1 16I23 1 71-03 6

11757 I 7 4 4 0 7 186U2431 2f-067 310.6141 111 7 1 0 6 446$1 a9 I. (-Of 70
1349.1301 p 7 I I I I 1 20931 " ( ;-6 0 3210.5074 £ 771 to 4 T 9 2 1 10 0.1 2.3 F-06 60
9710.4806 77 5 1 2 * '.409 1 121-04 1 2231.7109 a1 I 2 7 4 3 gall.237 2.1 1-08 t0

3150.170 PS 2I 3 3 0 3 0 3 I'318 S 9 1 -05 70 1237 1114 P 1 0 3 9 20.163 2 S f-06 30
31SI 0420 P !732 3 3 2 2 0 111.163 1 1-04 7 0 12801 P 1 1I 6 3 7 4 A 927 744 1 9 1-07 20

11 304P *3 643 12 4 146 205 8 106 0 9211.3194 111 10 1 1 9 3 7 1216.232 7 4 f-011 30

"I 2.9211 N2 3 3 0 2 2 1 124.307 3 41-04 10 1303.3347 p Oi2 7 S 3 1 4 2 717.780 1 281-0 6
I'll. 1 98 P 0232 7 1 1 1 S 2 IOSS.53S 1 0 f-01 70 0304.3112 0il 7 S 2 1 4 3 758.734 3.126-0S 6
110174 P : 17 1 1 2 7 3 1.18.:41 t 7 C-04 at10.20 I 0 *.0.1 2.6 1-06 10

211 2 P 12 7 2 4 1 1 54 2 .90 t -01 70 913081423 I 0,21 6 I 0 7201 1.57-09 6
0118.1811 2 172 6 0 6 1 3 355.62 2 2 1-06 S0 1308.442 1 01 03 1 0 1 1I 742.073 1 91-01 6
91119.9920 p 32 . I , 2 66.6 i 1 9-06 10 1307.1464 p It I 1 1 3 I 1 4 19.413 6 6 1-07 30

:11401.1:07 P IIII i 3 12 4 8 2201.113 6 2 t-07 IQ 93098122 111 70 1 5 9 3 3 920.211 1 1 6-04 70

03.9967 p ; 13 1 3 1 0 4 222.02Y I 1 -06 0931. 041 03' 12 6 4 3 5 3 6 412: 7.1-. 1314.81 I 03 S : 0.3 I 3I- 20 3110.126 13 30 I 4 . .4 1 0310231 1 1 1-07 10
91346.122 P 'I3 I : 3 1 1 4 7 477.2"1 1 1 1-'07 1* 13.48 I IS4 84 11 2.6 70 1, 1-06-' Do30:
9137.14 p 27 6 7 0 7 6.241 S I I-04 20 933383 3 34 90139.2So47 1 9 106 1
I'll111 :::, 7 11 3 9 11 1 1 447.212 7 2 I'M 10 9223522 013 a A 7 a 3 933227 1 608-U6 1
list WIt All 7 S 2 7 1 6 704.34 3 21-04 30 1322.020 P 032 7 5 2 9 1 1 185.632 4.0 1-01 20
9110 1612 032 4 3 2 3 2 3 212.31 2 121-04 6 2231.1218 P 032 7 1 13 S 2 8113.181 2 6-08 20
9171.29 P III a IF I I I I ISSAS$ VA3.4-06 t0 9321'.4967 P 032 8 9 3 1 1 4 327.744 6.661-06 6
9172.40 73 77I 712 06. 341-04 10 0328.858 032 7 2 1 6 3 6 47.21 2 7 111-06 I
17,.7... P 13 1 4t ' 5 2 I 1212 I4-0 13052 P 13 I 44 328 2. 1-06 10
9172.10631 32 2 2 I I 3 1 4"2.27 2.3 5 6 922.1234 P 111 73 4 I 30 2 7 1293.634 3.601 10 0
9I113426 0312 5 7 2 G 6 3 7433.32 1.72:-07 30 933.611 P 0312 6 3 9 1 2 6 '1106 1 5 6-0 0
9176.38: 03 2 3 32 2 208.301 5 12-U :32.0400 02 3 2 43 21.497 33 -07? 3
9333 722 6 );72 77I 7 2 721 .11 1 1 S1-06 10 'In1.7109 P 032 1 S a 4 4 123.776 3 7 1-06 30

I 1.32 7 7 0 7 5 3 ;21.3 T I I-0 I 60t 1342.151 P 111 7 7 0 6 1 3 888.2112 4 5 1-06 20
1750.31123 P II 1 1 0 4 3 3 383.*642 8 0 6-06 20 13423.633P 3 7 1 6 5 2 365.$$16 I 2 1-0S 20
It6 371 1I 2 111 7 21i- of 11:4.2120 P 032 8 S 1 7 S 2 I098.626 4 0 1-06 30
213.471 'II 5 1 1 a 3 2 362.136 231-01 63110 Po p I 11 4 4 0 1 1 86.243 3 3 6-08 20
1;:2.:5902 P 1112 S 3 2 5 0 1 321.341 I 2 (-0f 20 9346.60ms 3 012 9 4 1 8 3 1 1006.331 6 0 1-06 20

3161.83 a 212 13 3 4 2 2 331.771 4 2 (-05 30 1 no0.31tag5 073 1 ? a 6 4 3 3046.087 3 f36-08 I
I'll.7969 11 1 a 1 7 5:2. "1 1 0 6-0 70"a- 13035 6 032 7 1 1 6 6. 0 .%.a.061 3360, 1
11283 9 73 8; 2 I 7 0 7 16.4 I 9 S-U:01 Its344 3 I 1 6 4 9 72.70 7 $U 63- 1
917.7941 111 6 % I3 1 3 2 104.532 1.4.A 00,5 6 9111.0120 P 111 11 2 1 70 0 30 3734.621 5. 7 6-01 20
0336.1312 012 5 1 4 1 2 2 446 510 1.27t-U05 1 315 5306 5 032 1 4 3 % 3 4 333.461 4 1 1-04l s0

1202.4934 111 S 4 3 4 0 4 222.082 3 2 9-06 30 9711.81068 11 11II 3 3 I 10 1 30 333C44 4 7 1-08 s0
120.131 33 6 03.358 3 37-0 6 9319.4711 111 7 It I 10 a 7 1111.33961.7 6-01 t0

12271 3 048 I2 1? 11,03121 It 2-05 1 3360.0273 III a 1 3 7 1 1 704.214 1 0 1-06 10
.1101.112 032 4 4 3 3 3 0 2n13 2.1%1-04 9 91 .7706 P 111 32 2 1 13 1 30 1124.641 6.7 6-01 20
120,.1664 032 4 4 0 1 3 1 1 S.2 It 8. 41:011 6 1335.3312 032 1 3 % I 0 1 446 so7 3.4 I-0U 30

-ill".0051 3302 1 1 1 I 2 4 602.772 306- 08 20 $61.12 son 6 1 -I I M. 2a0651 60-
9"71.84 0u2 6 3 2 4 2 3 300.26 31 .3ISI-04 £ :218.7167 I'll 8 1 2 1 13 ;01%.647 2.2 1-06 10
2211.14 111 1 s I I 3 3 66t.6411 10-0 0 9.9t 311.11305 07 oi 1 1, 1 1 2 323.r 7 W346 9

9032.3103 032l 1 43 1 S 3 4 311.461 1 2 6-U6 30 1371.760 6 032 a 1 2 7 1 I 3316.333 1 141-U8 P

1232.84 Po 33 oi : 6 7 2 1 7:2.406 1.2 1-05 30 133n.071 U 0il 7 4 4 1 1 1 42.106 3.3 11-06 t0

0282.320 I3 1 5 3 6 7 1 156.479 3 226-U t310.11411 P 032 a 3 1 1 1 r 165.47,1 9.3 1-01 20
III4,16 333 .. . I1 7 2 so I0.0 II 13- :3.nII 170 33 3 2 s 4 3211.166 3 2 t-01, 30
9216.5$11a S tiI 9 4 6 90 5 320.36o 4 a8 6-720 38.65 02 93S 621 ,1 -6 3
9317.137 P 031 0 2 70o6 1 7-07 70 1402388P 33 23 o3 0 33 327106 .- 07 3
82M6. 31? 02 2 I 2 1 9 152.6912 I 1. -0@ t0 4417. 26n $it t0 1 3 9 8 4 1077.217 3 3 6-06 30
8219.520 032 12 3 4 1 4 224.3u8 0.114-U1 I 1400.1m8 P 032 I a 6 1 0 1 11.143 3,2 1-05 30
9221 #14 111 1 1 2 7 3 4 142.356 2.151-09 5 94 is,7Is" P 012 6 4 S1 1 I I 04.214 4 0 1-U6 30
Still. 616 p 230 30 4 7 t0 1 30 3134.040 3.6 I-Of 20 1422.851041 33113 I I 7 3 3 3216.31 3 01-U6 20
1334.246 3 3 4 14876 3.336I-U I 9483.5510 111 a 1 0 7 6 3 7216.313 3,01-U6 20
6224.3022 03'2 7 4 3 7. 1 4 706.14 3.4 6-06 30 932.60 P 33 3 1 1 30 t 1 1 711.118 1 1 1-47 10

MY -.162 0il S 4 2 4 3 13 U.94 4.531-06 6 248.21112 P 032 I I 1 5 1 a 144.363 1.0 1-U 10

:63232622 al 0 12 4 3 4 1 1 in.5I5t 3. 466-" 1 94m1.6 8 333 I II I 3 8 6 2 1431345 7.3 8-07 t0
922.5662 III 1 1 4 a 2 1IN@ MY0.9 421-0 30 916.2129 P 1113 3 3 333 32 3 12 In?7.64nI8 36-67 t0

1227. 73 333 3093% 1 36 3282.319 6116-44 5 14.N2Smp 012 03 07 a604 744.034 4321-41120
:240.706 P 733 I I I 7 I 2 101.0311 6.660 3. 0 Is 410.0"6 P 333 to a I 1 4 0 363.25S 3.3 1-07 S0

9241."go 5 012 6 A 19 2 4 416.20 71264-U 4 147.007 P 012 a 1 a 1 2 1 152.468 4.66-_01 20
12:: ,I00II 133 30 2 IF 8 1 a 3076.666 7838-46 6 144. t 1p 032 1 4 1 1 I 4 447.312 I. 1 -07 t0

1241.067P 3311 6 4 2 9 0 1 321.341 4 436-U 6

"o0? SIGMA: the oboe's pohsflim of dw it ins on". P: doe lies Fa puIbeI by isgo unuI lion of by the 8os : dhe firms i blindil
With inlod bill WofII41 or m ud bnop~r bornv. a fine bimudd wi*sh si mo - mmw by a fm rumw Ud 10 is Mm MOMOMOL
Now d whim a Weaf own. do o aminmad hIm n I p. is 'faib l~biiM"Use w-amb Amm.maskindcm
A pour~powiy miow b med in doe ahminm of die Sowly latroi. V*: if Ude is som to 1.he lowm 'nmbhiomlevel0 is (01m; oMISSu,.
dh ow vabnh ' ni W 'b IS (000). VII: 1111i l~d 1 . i m esMbMr','. M& Big Of *A - . ji KA& Kc r wC .aid w. die

Youaw quomos isomowofft UPW w bilei tomewiy. Ir: do am W of otaow inVW iltmn (4.9). IflI4SITY: d. a1 e
ji. ispmiu y an JO K exprommd i S:.' dw Uns mm y in die mliti l Wvmert (Jim on).
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TADLE 5. Comparison of the line intensities measured in this work with those of other authors (intensities have been converted to
10-3 cm--atm -' at 300 K)

Intensity so

Line center calculated Measured intensity Measured intensity
(cm- 1) by Benedict ±6% = 10% R = So/S

(this work") (refs. 1, 2) (this work) (see refs. 6 and 7) (R= 030 0.078)

9207.8654 35.4 11.8 J 11.8a 1.000I 12.3b  0.959

9219.8520 14.4 3.85 3.53" 1.091
9221.8855 3.87 2.16 2.O2 1.069
9224.2465 5.53 3.13 2.82 1.110
9227.6952 13.0 4.93 4.82 I 023
9229.2923 40.3 14.6 12.8c 1.141
9237.7975 1.17 0.661 0.696 0.950
9241.6079 1.32 0.783 0.689" 1.136
9242.8597 0.874 0.443 0.500 0.886
9243.0742 6.11 1.67 1.60F 1.044
9251.2391 2.74 2.00 2.01c  0.995
9253.5825 7.09 2.74 2.69' 1.019
9260.9181 2.01 1.53 1.48c 1.034
9263.4351 2.40 1.30 1.31c 0.992
9272.2582 1.88 1.27 1.21c 1.050
9274.6482 2.30 1.49 1.50 0.993
9280.0388 10.2 3.80 3.90' 0.974
9280.8167 18.8 7.20 8.27" 0.871
9281.0825 6.31 2.51 2.38' 1.055
9283.5661 8.40 1.06 1.04' 1.019
9289.8957 1.14 1.05" 1.086
9303.1347 2.82 1.28 1.30' 0.985
9304.3962 8.81 3.92 3.94' 0.995
9305.4429 18.9 5.97 6.35' 0.940
9319.8980 3.40 0.963 1.08C 0.892
9323.1833 3.21 1.80 1.82" 0.989
9327.4567 1.22 0.669 0.586c 1.142
9328.9881 3.63 0.796 0.785c 1.014
9350.3986 5.63 1.83 1.61" 1.137
9351.1494 1.40 0.781 0.71T 1.070
9366.5925 0.434 0.880 0.778c 1.131
9371.7630 2.35 0.714 0.597c 1.196

'Value obtaatd by Brault es al. (6) from a measurement performed at 296 K.
Value obune by Braut et 4i. (6) from a meummeme perfoned at 297 K.
'Valu nme by Cerepmlov et na. (7).

To assess the validity of suchamethod. we have made several Indeed, intensity measurements of very strong lines need low
tests (12). optical-thickness spectra. where the atmospheric absorption is

(i) Equation (I is valid only for infinite resolution, but taking not negligible. Then. the atmospheric Lorntzian part of the
into account the range of values of 9?, y., and the resolution absorption profile may become important so that 111, which
limit, we have checked that it was always possible to use an describes the absorption caused by just the gas being present in
effective constant at with very good accuracy (standard devia- the cell. is no longer valid. In fact. using as tests similar spectra
tions from 2 to 4.5% depending on the spectrum). In particular. of the second mad of H2

160 for which an extensive set of
it should be noted that we did not detect any systematic accurately calculated intensities is available (13), we have
deviation related to either the line depth or the wavenwmber. found that the method could still be used for the range of line

(ii) From 1 ], a can be related to known quantities depth and optical-thickness values we encountered in this work.
(41 a - (oro xPl/9f) (log 2/)1V2k(0, (log 2 )/2"ytL/-f 1  (However. once the Lorentzian contribuion has been removed.

we have effectively found the same value of 0 that was
the constant ft (slightly less than unity) being intoduced to take mentioned above. This is additional proof of the significance of
into accoun the effect of the apparatus function. For similar the method.)
resldim, the value of p should notx depend upon the quantities (iv) Finally. the comparison of the deduced inenity values for
appearing in (4). We have checked that this s ame for a wide the am line, from various records, shows a good agreement.
variety of speran since we find the value of A to be remark- To conclude, this method appears to be significant and easy to
ably constant " 0.96 t 0.02. use. The uncertainty in the obtained intenitie is mainly due to

(iii) As alredy mendoned. several precautiom have to be theuncertaiyinthedepthof the lines cocemed which are all.
taken to mUU die H2

1*O lie ninmit, eSPlaCily becsMe mar or les, petumbed by neighbotfllg lines (this is why the
of traces of uauFpbu water vapor alms the optical path. equivialet-width method could not be used for these lines).
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Resume'

Des spectres par transforme'e de Fourier de la vapeur d'eau (resolution:
0.015 cm-' ant At6 analys6s entre 9500 et 11500 cm-'. Les valeurs pr~cises de

557 niveaux d'e'nergie rotationnels appartenhnt aux 6tats vibrationnels

interagissants (041), (220), (121), (022), (300), (201), (102), et (003) de la

premie're decade d'H2
160, ont 6 de'termine'es. De plus, on a mesur6 avec

pr6cision les intensite's de 718 raies (incertitude: 7%). Dans le but

d'augmenter le nombre d'intensit~s exp~rimentales (ne'cessaires pour les

applications atrnosph6riques), une m6thode plus rapide utilisant les profondeurs

mesur~es des raies, & permis d'obtenir 1695 intensit6s suppi~mentaires, avec

une incertitude moyenne d'environ 15%



Abstract

Water vapor Fourier-transform spectra (resolution: 0.015 cm-t ) have been

analyzed between 9500 and 11500 cm-'. Accurate values of 557 rotational energy

levels, belonging to the interacting vibrational states (041), (220), (121),

(022), (300), (201), (102),and (003) of the first decad of 112160, have been

determined. Moreover, 718 line intensities have been accurately measured

(uncertainty: 7%). In order to increase the number of experimental intensities

(needed by atmospheric applications), a faster method, using the measured line

depths, has led to the obtention of 1695 additional intensities, with an

average uncertainty of about 15%



1. Introduction

This paper is the continuation of our previous works about the water
molecule (1,2), the absorption of which plays a major role in atmospheric

applications or in radiative transfer studies. After the analysis of the 112150

spectrum between 8000 and 9500 cm-' (1), we present here the 9500- to 11500

cm-1 spectral region for the same molecule. This region was first studied by

Benedict (3) working on the solar spectra of Delbouille and Roland (3)

(resolution: between 0.10 and 0.05 cin' depending upon the wavelength); later

on, these results were introduced in the atmospheric compilation (4), with some

modifications.

We had already studied this spectral region, but for the H-2180 isotopic

species (2). So, in order to have a more complete picture of the water vapor

absorption in this region and to improve the accuracy of the previous results,

we have studied several spectra (resolution: 0.015 cm-1) recorded with the

Fourier-transform spectrometer built by Brault (5). The analysis of these

spectra has led to the determination of 557 accurate rotational energy levels

for the interacting vibrational states (041), (220), (121), (022), (3001,

(201), (102), and (003), which belong to the first decad of H20.

In the spectral region we delt with, the knowledge of experimental

intensities is very incomplete. The atmospheric data base (4) gives some

values, but they were obtained by Benedict from the equivalent widths measured

in solar spectra, so, most of them are known with large uncertainties. Latter

on, Giver et al. (6) measured accurate intensities for 97 lines between 10400

and 10750 cm-'. To extend this set of data, we used the equivalent width method

to measure 718 intensities of well isolated lines (uncertainty: 7%), Besides,

in order to provide a complete list of reliable individual line intensities, we

used the faster central depth method already described (1), to obtain the

intensities of all the remaining lines: thus, 1695 additional intensities have

been measured with an average uncertainty of about 15% .

T • 14-



2. Experimental details and analysis

The experimental details and the data reduction procedure have already been
discussed (1,2,) so, we give here only the details relevant to the present

study. The 80-enriched, 1
7O-enriched, and natural water vapor spectra were

recorded at the National Solar Observatory (Kitt Peak, AZ), with the Brault's

Fourier-transform apparatus (5). The experimental conditions and the

characteristics of these spectra are gathered in Table 1. Figure 1 is a

representative portion of the spectrum which shows clearly the quality of the

signal-to-noise-ratio.

As already said in the case of H2"'O (2), 10 resonating vibrational states

are involved in the studied spectral region: they form the so-called first

decad of the water molecule, i.e., the polyad of interacting states 1(0601,

(1401, (041), (220), (121), (022), (300), (201), (102), (003)). Among the 10

corresponding cold bands, the V, 4v2 band is so weak that it could not be

observed, even in our long absorption path spectra. Also, it is interesting to

notice that, owing to a few resonant levels, we could observe the very weak

2' 2--2v3 band, whereas it was unobservable for H 2 80 (2), beeause the optical

thickness of H2 '
8 0 was too small. Let us recall also that the 6V2 band absorbs

around 8600 cm-', and is visible only through the resonating level (060)6161

(1,7). On the whole, the 8 following bands were analyzed: 4' 2+ 3', 2v.1+2'2,

v, 2L/2+t's, 2V2--2v3, 3v,, 2vL',+V 3 , v',+2vs, and 3vs.

Accurate energy values were known only for a few levels of' the (121)

vibrational state, from some lines of the L'1+2V2 V$-v/2 hot band observed in the

8000- to 9500 cm-1 region (1). Nevertheless, a good starting point for the

analysis of the spectra was provided by the energy levels of Benedict (3); and,

except for a few cases, our values confirm and improve the energy levels that

Benedict primarily observed or predicted, despite the low resolution of the

spectra he had at his disposal.

The resonances are numerous, some of them involving simultaneously more
than two levels. In particular, almost hall of the very close (3001 and (201)



rotational levels interact with each other, or with levels of other vibrational

states. A typical example is given by the levels (201)[8081 at 11317.2562 cm-'

and (121)18261 at 11322.4512 cm-'. We had already pointed out this resonance in

the case of H216O (2), and I; Is particularly Interesting to note the

differences that appear between the two isotopic molecules H2 50 and H2IeO. As

one can see on Fig. 2, the relative positions of the resonant levels are

different for the two molecules: for H2180, (201)18081 is about 5.2 cm-' below

(121)18261, whereas it is only about 3.6 cm-' above for H2
180. This means a

stronger interaction for H2' 80 than for 112"50. Indeed, the two levels

(201)[8081 and (201)[8181, which should be quasi-degenerated in the unperturbed

scheme because they form a doublet, are actually well separated, i.e., by about

1.2 cm- ' for 112' 80, but only by 0.6 cm' for H2'50. Furthermore, as (1121)18261

is above (201)18081 for 112"50, this level is shifted downwards with respect to

(201)8181, whereas it is shifted upwards for H 2
80. Such differences in the

positions of the levels give rise to different spectra: see Fig. 1, which

should be compared with Fig. 1 of ref. 2. This discussion shows that the effect

of the interactions cannot be simply transposed from one isotope to another

(see also ref. 8).

Another interesting example of strong difference between the spectra of the

two isotopes concerns the K, doublet-levels (121)[9091 and (121)(9191, which

are separated by more than 1.8 cm- ' for H2'80, but which are very close to each

other for H2'80. This is because of a strong Fermi-interaction between the

levels (121)[9191 and (041)19371 of H2
18O, whereas this resonance does not

exist in the case of the H2
80 molecule (see Table 3 of ref. 2): indeed, the

level (041)(9371 of H2'60 is located so that no strong interaction occurs, and

it cannot be observed for this reason. Such a fact is not surprising since the

structure of the rotational levels of the (041) vibrational state is subject to

a noticeable change with the isotopic substitution, because of the large value

of the v2-quantum number.

A comment can be made about the 10001 rotational levels which, of course,

are obtained by only one transition. Though this transition generally gives

rise to a weak line, it can be easily identified using sum rules (9,10). For

example, the following relation gives an approximate value of the energy EO00I

without any diagonalisation of the hamiltonian matrix:

' o



Ill E1OOO = (9/5) El011- 4 E12211 - E12021 - E12201 }

(1/5) { E13031 E13211 - E13221 }

This very simple formula is interesting. First, it only needs to know the

energy of 7 levels. And second, when these levels are non resonant, it provides

a very good approximation of EIO00: indeed, the predicted value is correct

(10) within an error of 144 times the H, constant of the Watson-Hamiltonian

(11,12) and with an uncertainty of 5.4 times the mean uncertainty on the

experimental energy levels; this leads to an overall error on the estimation of

the E0001 of about 3 x 10- 8 cm. This formula allowed to search the

corresponding line and to find it without ambiguity. This is even possible when

some of the levels involved in Ill are resonant, [as for the (220) and (201)

statesi.

A similar problem of assignment arises for some doublet-levels of high

J-value with K. equal 0 or 1. Usually, these levels are obtained from only one

doublet-line but, since such lines appear as series (12,10), it is rather easy

to perform the assignment. Furthermore, they are recognizable in N2-broadened

spectra (not mentioned in Table 11, since this type of transitions give rise to

very narrow lines, as it was already observed between 8500 and 9500 cm- '

(15).(The measurement of N2-broadening coefficients of lines between 9500 and

11500 cm- ' is in progress.)



3. Results

.1. Line positions and energy levels

The experimental positions of the 2413 assigned lines, between 9500 and

11500 cm -1, are listed in Table 2. From them, 557 rotational energy levels have

been determined. These energy levels are reported in Table 3, together with

their uncertainty and with the number of observed transitions involving each

level.

The absolute wavenumbers of Tables 2 and 3 have been obtained through a

careful calibration procedure (10,14), and their comparison with previous

values (3) des#erves some discussion. First, it is important to recall that the

results of Benedict (3), which have been reported in the 1986 HITRAN data base

(4), come from solar spectra and are therefore air-shifted wavenumbers. The few

experimental values of air-shift coefficients of 120 lines which have been

published (see, e.g., refs. 6,16,17, and references therein), show that this

air-shift is not negligible since it ranges between -3 x 10- 3 and -40 x 10- 3

cm- t .atm. Thus, the HITRAN wavenumbers for the concerned spectral regions can

be underestimated by a similar amount. In fact, we have noted that the HITRAN

wavenumbers are on the average lower than ours, which are free from air-shift

since they are measured on pure H20 spectra. The self-shift could play a role

but, although only two measured values of the selft-shift have been published

(18,19) to our knowledge, one can reasonably think that this shift is

negligible in our spectra, because of their low H20 pressure (see Table 1).

For the same reason, we have also observed a discrepancy between the

wavenumbers of refs. 20,21 and those of the HITRAN data base. Such aifferences

could have troublesome conquences, especially for lidar applications. To cope

with this problem, N2-shift measurements are in progress (10), using some other

spectra we had recorded at the National Solar Observatory, with half an

atmosphere of N2.



3.2. Line intensities

Using the curve of growth method, we have measured the intensities of 718

well isolated lines. They are reported in Table 2 and their average uncertainty

is 6% (as far as absolute values of intensities are concerned, the uncertainty

to take into account is 7% : see refs. 14, 22, 23).

Since 53 of these intensities had already been measured by Giver et al. (6)

[resolution: 0.045 cm- , and average uncertainty: 3.3% for the concerned

lines), comparisons were made between their results and ours (see Table 4). The

average ratio of the two intensities is: R = 0.960 . 0.077 ; this good

agreement prooves the consistency of these two independant sets of results.

To complete the list of intensities obtained above, we have used the

central depth method detailed in ref. 1. The additional intensities thus

measured are listed in Table 2. For not too perturbed lines, the uncertainty

lies between 6 and 15% . For perturbed lines, the uncertainty ranges from 15 to

25% ,and a value of 20% is given. For strong overlappings, or for very weak

lines, the uncertainty can be more important and a mean value 50% is reported.

When close blendings occur, only the total intensity can be measured and is

repeated for each line located at the same wavenumber.

Since we wanted to make precise comparisons between the intensities

measured by different authors, Table 4 contains only our most accurate

intensities, i.e., those having a 6% uncertainty. But it is interesting to

notice that the comparison of the intensities of 41 other less precise lines,

that we obtained by the central depth method, with the corresponding

intensities of Giver et al. (6) gives rise to the same value of the average

ratio R. This shows again the coherence of the method and of its results. -



4. Conclusion

Using water vapor Fourier-transform spectra recorded between 9500 and 11500

cm- , we have obtained an extensive set of accurate rotational energy levels

for eight interacting vibrational states belonging to the first decad of H2160.

We have measured the intensities of all the observable lines, their uncertainty

ranging from 6 to 50% depending upon the line, with an average value of 15% .

This extensive set of line positions and intensities greatly improve upon the

previous results, as far as the accuracy and the coverage are concerned.

iiii1 nlmM iimlllllA ?
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FIG. 1. Portion of a '70-enriched spectrum used in this work. The plotted
spectrum is a part of the spectrum number S (see Table 1), which has been

apodized. The lines marked with a triangle are due to H2 '6O (see Table 2).

Those marked with a black circle are due to H280 (see ref. 2). The line marked

with a diamond belongs to 11217O. The 112160 transitions, the assignment of which

is mentioned, illustrate the strong Fermi-resonance between the levels

(121)18261 and (201)1808). This interaction has the same qualitative effects as
for 112,80 (see Fig. 1 of ref. 2), except that the relative line positions are

reversed, because of the differences in the structure of the H216O and 112180

levels (see Fig. 2).



FIG. 2. Comparison of the relative positions of the energy levels of 0' and

H2 
80, in the case of the Fermi-resonance between (121)[8261 and (201)[8081.

The level (201)[8181 is not perturbed. The approximate position of the level

(201)18081 in the absence of interaction is indicated by dots. The mentioned

energies are in cm- '. [See Sect. 2 for discussion.)



TABLE 1. Experimental conditions and characteristics of the absorption spectra
(1 atm = 1013 hP&). Common characteristics: studied spectral region, 9500-11500

-I.cm ; signal-to-noise ratio, 500-1000; cell temperature, 300 = 0.5 K; average
Doppler half-width, 0.015 cm-



TABLE 2. List of experimental line positions and intensities for the bands of

H2 0 observed between 9500 and 11500 cm-' at 300 K

NOTES: SIGMA: observed position of the line in cm- . P: the line is perturbed

by neighbouring lines or by the noise. B: the line is blended with another

line (of H2 '0 or of another isotope); however, a line blended with another one

stronger by a factor larger than 10 is not mentioned; note that, when a

blending occurs, the total measured intensity is repeated for each line blended

at the same wavenumber. An asterisk indicates a poor quality line which has

not been used in the calculation of the energy levels. VIB: vibrational

quantum numbers v1', V2, v3 ' of the upper level. The lower vibrational level

is the fundamental (000). ' KA' KC' J KA" KC": rotational quantum numbers of

the upper and lower levels respectively. E": energy of the lower level in cm-1.

INTENSITY: measured line intensity at 300 K expressed in cm-2. atm-'

% uncertainty in the measured intensity (see text, Sect. 3.2).



TABLE 3. Experimental rotational energy levels for the observed vibrational

states of the first decad of H2' 8O

NOTES: E: experimental energy in cn'. DELTA.E: uncertainty in the energy

value, equal to one standard deviation in units of 10- cm- '.  N: number of

observed lines arriving at the corresponding level. Let us recall that the

resonant level (060){6161 at 9400.6413 cm-' 1 0.41 x 10- 3 cm'i , has been

observed by 7 lines in the second hexad region (1,7).



m

TABLE 4. Comparison of line intensities meauured in this work with those of

Giver et. al. (6)

NOTES: SIGMA: line center in cm-', from this work. 901: intensity measured

by Giver et. al. (6), converted to cm- 2.atm -' at 300 K (average uncertainty:

3.3% ; but, as far as absolute intensities are concerned, this uncertainty

should be slightly increased: see ref. 15). S02: intensity measured in this

work (uncertainty: 7%). R: ratio S02/SO1, with R = 0.960 - 0.077 for the 53

lines. See Table 2 for the other notations.

t
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10.74M P 041 0 0 1 1 0 II 1227.109 .7 1-07 0 124.8298 121 8 1 7 1 3 6 12.116 t.) 1-07 20

2110.41 P 041 0 4 6 2 * 441,110 4.8 1-07 20 3121.11U 041 4 I 4 3 1 3 142.276 6.4 1-0 IS
9328.2774 P 041 1 0 * 10 0 10 1114.133 3.5 1-07 10 1921.7020 P 041 1 2 3 5 2 4 416.20 1.1 1-07 20
1129.1021 P 041 3 I 9 10 1 10 1114.149 5.4 1-07 20 1121.7927 P 041 1 3 3 7 1 6 704.214 8.4 °-07 s0
9 1.7a70 041 £ 0 8 0 F 120.168 1.7 1-06 19 333,1412 041 3 1 2 2 1 I 1.171 1.1 *O0 11

313s3$1, P 041 6I 6 I 1 20.211 7.0 1-07 90 3123.1007 220 I I 7 2 S 782.406 4.1 -0 (0
14.312 P 041 2 0 3 4 2 2 311.77 3.1 1-07 20 13.166i 041 1 I 4 5 I 1 22.62S 4. 1-07 s0

9674.03? 3 041 7 0 7 8 018 744.064 1. 1-06 S0 9936.2137 P 121 7 3 4 8 S 3 1251.112 3.6 1-07 S0
1671.68063i 041 I 7 I 6 744. 163 3. 1-06 20 1936.6035 041 1 0 1 4 0 4 222.062 1.41-06 15
1:1 .33" 0 041 2 2 2 I 212.11 5.7 1-07 SO 1142.6116 6 300 6 1 a 9 4 5 1360.231 3.2 1-07 10
1661,6840 P 041 1 7 1 1 8 1079.080 8.1 1-07 20 3344.2207 041 5 I S 4 I 4 224.538 1 79E-05 6
3694.8138 041 6 0 6 7 0 7 516.243 6.4 E-06 11 1941.3511 P 121 I 1 S 7 3 S 811.134 6.3 1-07 20
1899.1143 041 1I S 7 1 7 586.479 2.0 -06 1 0145.6$1IT p 121 9 3 4 7 6 3 1063.847 4.I F-07 S0
969.6837 P 041 7 1 1 8 I 7 182.591 1.7 1-07 10 1941.2179 041 4 4 0 S 4 1 610.340 3.6 1-06 IS
3702.4804 P 041 7 2 5 8 2 6 362812 1.2 1-07 20 9141.4249 041 4 4 I S 4 2 $10.113 1.3 1-01 20
3706.3336 041 S S 7 I 704.214 2.9 [-Of 15 194.7711 P 041 6 2 4 6 2 1 112.111 1.I (-06 20
712.371 P 041 8 2 7 3 2 6 1010.391 3.1 -07 0 334 .395 P 220 6 3 6 9 4 5 13 10.231 1.1 -06 20

1713.3932 04 1 0 1 6 0 S 440.637 2.6 1-06 11 3150.2S72 P 220 5 0 1 S 3 4 645.178 2.7 f-07 10
1715.5321 P 041 7 I 7 7 1 1 704.214 3.1 1-07 S0 151.2109 P 121 S 4 2 6 1 1 1041.057 S.1 1-07 20
371,.2829 041 1 1 4 6 1 1 142.105 1.7 -06 IS 3111.7068 041 6 0 6 S 0 1 32.347 1.30-05 6
1720.2781 041 1 2 4 7 2 1 782.409 2.1 1-05 IS 3916.3994 5 121 6 3 3 7 5 2 1053.631 1.2 E-06 10
1721.8073 041 5 1 5 S I 1 447.292 6.121-06 6 131.9061 04 I I 5 i 329.625 4.2 1-06 1
9728.1378 P 041 1 0 6 S 2 S SS2.111 2.6 1-07 90 10.213 041 4 i 3 3 I 2 173.IS 1.71-01 6

3730.1242 041 2 5 8 2 7 865.600 2.1 1-06 IS 9960.5651 3 121 6 2 5 7 4 4 927.744 1.0 1-06 g0
9731.6404 041 4 0 4 S 0 S 321.347 1.32E-0 1 9913.6594 P 041 4 3 I S I 4 3M.47 1.9 1-07 20
9734.2030 041 4 1 3 S I 4 319417 8.4 1-06 1 961.3131 P 041 1 I 1 1 I 6 447.2S2 1.9 1-07 SO
9743.1342 041 I 2 3 6 2 4 602.773 1.4 1-06 11 9171.4052 041 7 0 7 1 0 6 445.617 3.0 1-06 15
9743.7707 041 4 I 4 S I 1 328.625 4.2 E-01 16 9973.7313 041 7 I 7 6 1 6 447.212 1.03E-05
9748.4542 P 041 6 2 S 7 2 1 709.608 1.4 E-01 1 9374.5111 041 S 3 3 S 3 2 S06.812 S58 E-05 IS
9741.7008 041 3 0 3 4 0 4 222.052 4.6 1-06 IS 9171.0726 5 121 S 3 3 6 S 2 868.996 1.7 E-0 s0
17S3.3119 04) 3 1 2 4 1 3 27S.497 3.7 1-O 15 9971.1181 P 201 8 5 3 9 7 2 1610.998 5.4 E-07 SO
97S1.5244 041 4 0 4 4 2 3 300.362 1.1 1-06 1 9375.6390 041 3 2 2 2 2 1 134.902 1.1 1-05 I
9714.452 P 041 3 0 3 3 2 2 201.301 2.2 1-07 10 9979.1360 8 041 3 2 1 2 2 0 131.113 1.4 E-0 15
9761.1619 041 3 f 3 4 I 4 224.838 1.54E-09 6 9978.6310 1 121 1 0 1 7 2 1 782.405 6.4 1-06 I
9763.7300 041 2 0 2 3 0 3 136.781 1.601-05 6 9978.7267 P 041 4 3 2 4 3 1 391.842 4 6 1-06 15
9717.677S 041 5 2 4 1 2 1 S32.911 6.2 1-06 1 9172.1144 121 S 3 2 6 S I 888.632 6.8 E-07 20
1767.7241 1 121 9 1 9 10 3 8 1446. 128 7. 1-07 50 9950.4015 041 3 3 1 3 3 0 261.418 2.891-05 6
979.1071 8 041 1 S S 1 4 399.417 9.4 1-07 S0 9910.1082 P 041 4 3 1 4 3 2 382.516 1.4 E-01 10
3769.9111 041 4 2 2 5 2 3 441.110 7.7 1-06 IS 9940.6829 P 041 3 3 0 3 3 T 285,219 9 1 F-06 10
9771.7117 041 2 1 1 3 1 2 173.355 1.441-09 6 9981.1767 041 S 3 2 5 3 3 103.318 2.1 1-06 11
9787.1073 P 041 I 0 1 2 0 2 70.090 .0 E-06 19 9982 4384 041 4 2 3 4 0 4 222.052 4.5 E-07 20
9787.4339 041 2 1 2 3 1 3 142.278 .2 E-06 IS 9164.7190 121 7 2 1 8 4 4 1131.776 1 2 f-06 15
978.2834 041 4 2 3 S 2 4 416.208 3.0 [-06 IS 9984.9984 P 041 6 3 3 6 3 4 645.978 2.7 E-06 IS
9191.1212 8 041 6 3 3 7 3 4 842.35 1.9 1-06 20 9985.7119 041 a 0 8 7 0 7 $86.243 S.6 1-06 IS
974.8994 P 041 4 1 4 4 1 3 27S.497 1.8 E-07 20 9986.6927 04t 5 1 4 4 1 3 27S.437 4 1 F-06 IS
9739.0192 041 3 2 1 4 2 2 315.779 3.2 1-06 1 997.1214 041 a I a 1 I 7 I86.479 1.9 1-06 1
15001S41 04) 1 I 0 2 1 I 9S.179 4.2 1-06 11 9931.2420 041 5 2 4 1 0 S 325.347 1.0 1-06 I
9806.2361 041 1 1 1 2 1 2 73.431 I.161-05 1 2997.8021 121 1 1 1 6 3 4 648.978 3.8 E-06 IS
9809.7302 041 0 0 0 1 0 I 23.794 9.821-06 6 9918.0308 121 1 2 4 6 4 3 756.724 4.9 1-06 I
9810.1778 041 3 2 2 4 2 3 300.362 1.14E-05 6 9938.113 041 4 2 3 3 2 2 206.301 1.2 1-06 I
9817.0344 041 3 I 3 3 I 2 172.36S 2.8 (-06 IS 9996.4342 P 220 S I 1 5 2 4 $02.773 3.2 1-07 S0
9823.9912 041 3 3 2 I 3 3 661.548 1 4 E-06 15 9998.7441 P 041 9 0 9 8 0 8 744.014 1 1 1-06 20
9628.1462 041 2 2 0 3 2 1 3)2.116 8.5 1-06 is 991.4200 041 9 1 a 1 8 744.163 J.3 (-0 Is
9826.9077 P 121 a I a 9 3 7 1216.222 3.1 1-07 90 10001.8i81 P 201 10 4 6 11 8 1 2144.047 2.3 1-07 S0
9833.1184 041 2 2 I 3 2 2 206.301 3.2 E-08 Is 10003.0685 121 4 3 2 S S 1 742.073 S1. E-07 1
1833.7111 P 041 7 2 6 7 2 5 762.409 3.1 E-07 10 10004.0704 121 4 3 1 1 5 0 742.076 I.S 1-06 II
:834.44"6 P 041 9 3 3 1 3 4 646.978 4.S 1-0 II 10004.306) 041 4 2 2 3 2 1 212.111 1 401-05 6
9834,371 P 041 2 1 2 2 I I 95.175 2 1 E-06 IS 10006 HS26 P 201 7 5 3 8 7 2 IS90.60 7 8 E-07 20
9843.4561 P 121 a 0 a 9 2 7 1201,921 3.6 1-07 S0 10007.0171 P 201 7 5 2 8 7 I 1590.690 2.7 E-07 S0
9845.211 041 1 I 1 I 0 42.371 1 41S-05 1 10006.2107 121 6 2 4 7 4 3 931.237 4 9 (-06 1
9514.312S 041 4 3 1S 3 2 SOB812 6.O E-06 is 10010.6875 041 10 0 10 1 0 9 920.169 1 7 1-06 IS
1811.2870 P 041 6 2 5 6 2 4 602.773 3 I E-07 10 10013.1167 041 6 1 I I I 4 391.417 8.2 -06 II
9617.T176 04) O 0 000 0.000 3.2 E-06 15 10020.2270 041 S 2 4 4 2 3 300.362 1 38F-05 6
968 1924 041 1 1 0 1 1 1 37 136 4.4 f-06 IS 10022.9863 8 041 S 5 0 6 S I $6.632 2 2 E-06 S0
158.6017 041 4 3 2 5 3 3 103.968 2.2 1-0 Is 10022.$863 041 S 1 6 S 2 88.1SS 2.2 1-06 S0

a.m604 04! 2 1 1 2 1 2 79 491 6 0 E-06 IS 10026.8004 p 041 a 1 7 6 I 6 744.163 23 (-07 10
9873.012 P 121 2 7 9 4 6 1340.5 22 1-07 10 10027.8737 121 1 2 3 6 4 2 7S7.780 2.0 E-06 Is
9S4.0766 041 2 4 1 2 3 441.110 2.1 E-06 1 10028.3117 P 102 & S 4 9 8 1 2002.604 2.7 1-07 s0
9873.4971 041 2 0 2 1 0 1 22.794 1.)1E-OS G 10029.879S P 041 7 2 5 7 0 7 9.243 5 0 1-07 S0
9842.093 041 3 3 0 4 3 I 353.842 2.2 1-06 I 10029.3948 121 S I 1 7 3 4 842.356 6.9 1-06 IS
9823.3041 041 2 3 1 4 3 2 382.116 9.5 E-06 11 10030.1282 P 041 S 2 3 4 2 2 319.779 3.7 -06 11
368.13922 041 3 I 2 3 1 3 142.278 I. 1 -06 10 1003113717 121 4 2 3 S 4 2 610.113 I.61-06 11
1588.7101 3 041 4 2 3 4 2 2 315.771 2.4 1-06 I5 10031. 900 300 1 I I 10 2 8 1437$16 2.3 1-0 10
9a88.7101 5 12) I 7 5 3 6 1001.116 2.4 1-06 15 10032.066 F 300 8 7 2 9 8 1 2003.604 6.4 E-07 S0
9831.1146 P 041 4 2 2 5 0 1 321.347 1.0 1-06 20 10033.4136 P 201 8 4 1 9 6 4 1631.211 4 I E-07 S0
9852.1170 041 2 I 2 t I I 37.131 4.2 1-06 Is 10036.1780 P 041 S 2 3 6 1 6 447.212 4.A 6-07 20
9352.7414 P 041 3 2 1 4 0 4 222.052 3 1 1-07 S0 10038.9331 P 201 f 9 2 7 7 ! 1394.813 3.7 1-07 20
989. 1781 P 121 7 4 4 8 6 3 1411.612 4.0 1-07 10 1003.0263 P 201 6 S 1 7 7 0 1394.813 1 I 1-0 20
9351.7303 041 1 4 2 7 4 3 931.237 1.9 1-06 I 10039.4018 300 9 I 8 10 4 7 1161.336 S.S 1-07 1
i536.3844 041 3 2 2 3 2 1 212.116 1.20(-06 1 10039.8670 041 7 I 1 1 I 9 142.105 1. 1 -06 IS
9S00.0125 041 3 0 3 2 0 2 70,090 6.3 1-06 IS 10040,4462 121 11 1 11 12 I 12 1117.849 6.1 t-06 IS
9103.261 041 2 2 I 2 2 0 131.113 7.9 E-06 I 10041,8607 6 041 6 2 S S 2 4 416.206 1.4 1-06 So
9903.6441 P 041 2 2 0 3 0 3 136.751 5.0 E-07 90 10041.8107 a 121 1 0 1 1 2 4 609.773 1.4 (-06 S0
9905.4004 041 2 2 0 2 2 I 134.302 2.461-05 6 10042.6411 P 201 9 3 7 10 1 6 1716.718 1 1 1-07 s0
91901 .7041 041 2 I 1 I 1 0 42.371 1.32E-05 9 10044.7011 P 041 3 2 1 2 0 2 70.060 6.0 1-07 S0
1906.4361 041 3 2 1 3 2 2 206.301 3.1 1-06 15 10045.4324 121 4 1 4 S 3 3 303.316 2.1 6-06 I
390.8220 041 4 I 3 4 I 4 224.838 1.7 1-06 Is 10046,6416 p 201 9 0 9 10 2 8 1437.919 3.7 1-07 S0
910.3034 041 3 1 3 2 1 2 79.49S 1.g11-05 6 10045.9301 11 4 2 2 1 4 I 110.40 9.3 1-01 IS
9915.1113 P 121 7 3 $ a S 4 1251.161 4.1 1-07 s0 10047.3910 P 201 8 4 4 9 6 3 1631.384 9.7 1-07 20
91).093 041 4 2 2 4 2 3 300.382 5.6 1-06 IS 10062.4840 P 121 7 1 7 7 3 4 842316 3.2 1-07 S0

III15.1120 P 121 1 2 6 a 4 1 1122.709 I 4 1-06 20 10053.6105 P 201 9 2 5 10 4 7 111.331 3.7 1.07 so
910.2270 041 4 0 4 2 0 2 I1s.611 1.41-05 6 10018.1770 041 1 2 4 S 2 3 445.110 7.2 1-0 1
392.323 P 041 9 4 1 8 4 2 717.740 1.2 1-06 IS 10067.922? 220 4 1 4 S 2 3 441.110 2.4 1-0 1

3922.348 P 121 6 4 2 7 1 I 1216.123 1.4 1-07 so 10061.2311 121 3 2 2 4 4 1 468.O 3.3 t-06 1
9124.2611 041 1 4 2 6 4 3 756.724 3.3 1-01 11 10063.2136 041 7 2 6 6 2 S 912.911 6.2 1-0 IS

'I



SIGN& vis 4 KA°KC
*  

J*It'Kt* I INTENSITY SIGA vi8 J 'A'KC J'KAKC" INTENSITY
CH_ I CM-I CM-2 ATM-I I CM-I CH-I CM-2 ATM-I I

100.7497 P 041 8 1 7 7 1 6 704.214 3.4 E-06 1 10144.2370 P 220 7 0 7 7 I 6 704-214 1 3 1-0 So
10067.131 220 S 3 3 6 4 2 767.780 IS E -06 11 10144.2736 8 300 7 1 6 8 4 S 1122.709 2.9 8-08 so
10067.S873 121 3 2 1 4 4 0 488.134 1 I 6-06 20 10144 4104 121 6 2 4 5 4 1 610 340 1 9 E-06 15
10068.8141 121 S 1 4 6 3 3 661.948 3.9 E-05 IS 10144 8226 220 4 1 3 5 2 4 416 208 A 9 6-06 1
10088.8989 a 201 7 4 4 8 6 3 1411.612 8 2 E-06 20 10148 4101 121 3 0 3 4 2 2 315.779 1 228-06 6
10088.8985 8 300 10 3 8 11 4 7 189.O00 8.2 6-01 20 10148.0919 I 300 7 0 7 8 3 6 1006.116 3 4 8-06 SO
10070.3018 041 6 4 2 6 4 3 7S6.724 5.0 1-06 1 10148 1271 9 220 7 3 8 2 982.912 8 3 f-0 SO
10070.6487 041 5 4 2 5 4 1 610.340 1.0E-05 6 10148.9734 121 7 I 6 8 I 7 882.891 3.578-05 6
10071.0133 8 121 10 I 10 11 I II 1327.119 1.79E-OS 6 10150.4208 121 7 0 7 8 0 8 744.014 6.221-05 6
10071.0133 1 121 10 0 10 11 0 11 1327,109 I 79E-05 6 I0190.6991 P 121 7 1 7 8 1 8 744.163 I 9 F-04 10
10071.4083 P 041 4 4 1 4 4 0 488.134 8 6 E-06 20 1019l.9881 8 102 7 4 3 8 7 2 1590.690 2 2 E-05 10
10071.422 P 041 4 4 0 4 4 1 488.10? 2.4 (-OS 10 10151.9861 8 220 5 0 S 6 1 6 447.252 2.2 1-06 10
10072.9777 P 201 10 3 7 11 5 6 1998.995 3 7 E-07 50 10193.0207 5 220 2 I 2 3 2 1 212.116 9 7 E-06 20
10073.4467 P 121 I1 1 11 11 I 10 1524.849 6.4 E-07 20 10153.S283 P 300 a 2 7 9 3 6 1282.919 6 2 E-06 15
100.737032 P 201 7 4 3 a a 2 1411.845 8.3 E-07 20 10153.6811 P 220 2 2 1 3 3 0 28S.418 2 E-O 10
10077.3492 041 4 3 2 3 3 1 28S.219 3 I E-06 IS 10154.702 P 220 5 I 5 6 0 6 446.697 6 S E-:6 15
10077.7061 041 4 3 1 3 3 0 28S.418 9.0 E-06 1 10114.SS47 P 201 7 3 4 5 S 3 1251 912 1.8 E-0 60
10078.6012 121 10 2 8 11 2 9 1690.663 5.0 E-06 is 10154.7693 P 121 9 1 5 10 5 6 1718 718 3 7 E-06 15
1OO81.S552 P 201 10 2 8 11 4 7 1899.009 1 3 f-06 S0 10154.8860 P 220 2 2 0 3 3 1 289.219 4 7 E-06 1
10062.61174 041 7 2 5 6 2 4 602.773 6.3 1-06 15 1099.7207 121 7 2 6 8 2 7 889.600 9 801-05
10083.919 041 5 3 3 5 I 4 399,457 9.7 8-07 15 10156,2758 121 8 4 6 9 4 6 1340.886 S 2 E-06 IS
10084.4141 041 8 2 7 7 2 6 T9.608 1 4 f-06 1 10197.1385 121 6 2 4 7 2 5 792.409 1 34-04 6
10086.1973 P 201 8 3 6 9 5 9 1474.981 7 8 8-07 20 199.6938 P 220 3 1 2 4 2 3 300.362 1 7 8-OS 10
10081.3288 121 10 1 9 11 1 10 1124.849 3.9 F-06 1 10159.7906 P 121 8 0 a 8 2 7 885.600 7 9 E-06 10
10081.2914 P 300 a 0 a 9 3 7 1210.232 6.0 1-07 20 10160.4319 201 7 2 5 9 4 5 1122.709 2 8 F-06 1
10087.8282 121 3 1 3 4 3 2 382.516 7 1 F-06 16 10161.3832 201 7 1 7 9 3 6 1006 116 918-0 6
10088.1920 P 300 7 2 S 8 5 4 1259.166 1.8 8-07 50 10161.9496 201 6 3 4 7 S 2 1069 647 2 9 E-06 Is
100o9.7278 220 4 7 3 1 3 2 508.812 1 67E-0o 6 10162.2561 121 8 I 8 8 1 7 882.891 3 0 E-06 15
10090.5889 P 121 7 4 4 7 6 1 1216.193 2.7 E-07 S0 10163.3981 220 6 1 6 6 2 5 S2 911 1 7 1-06 is
10091.3S88 P 121 8 4 4 9 6 3 1411.112 3 7 1-07 50 10164.2029 121 7 3 S 8 3 6 1006 II1 4 936-OS 6
10092.456S P 041 3 3 1 3 1 2 173.365 3.2 E-07 So 10169.064 P 121 4 1 4 4 3 1 393 842 1 1 E-06 60
10093.0713 P 220 5 2 3 8 3 4 648.978 6 5 8-06 1 10166.S936 P 201 8 1 7 9 3 6 1262.919 1 1 E-06 20
10094.5778 P 300 8 I 7 9 4 6 1340.885 5 I 1-07 50 t0167.8682 P 300 9 4 5 10 S 6 i718 718 3 0 F-06 20
10095.0896 P. 121 6 4 2 6 6 I 1045.067 3 2 8-07 SO 10168 1381 121 6 I 5 7 I 6 704 214 2 211-04 6
10096 8348 P 201 9 1 8 10 3 7 1531.150 3 2 6-07 50 10169.0614 8 121 4 2 2 4 4 I 488 107 1 5 E-06 50
10097.4994 121 9 0 9 10 0 10 1114 133 I 4 8-06 16 10169.2130 8 041 5 sI 5 5 0 742 076 2 4 f-TI I0
10098.4817 121 4 0 4 5 2 3 446 510 1 90E-05 6 10169.2130 6 220 S 2 4 6 1 5 542.90S 2 4 E-05 10
10098.8607 121 4 I 3 5 3 2 508 812 1 068-09 6 10170.8534 5 300 6 6 0 7 I 1394 813 6 9 E-06 5'
10099,3063 121 9 1 9 10 1 10 1114,S49 3 66[-06 6 10170,8534 8 300 6 6 1 7 7 0 1394.813 6 1 E-06 s0
101000070 121 9 2 7 in 2 & 1437.969 3.5 E-06 Is 101714159 300 . 7 9 2 6 982.912 2 0 8-06 9
10100.2702 220 7 1 6 8 2 7 88S 600 4 2 E-06 15 10172.S266 P 210 0 6 6 1 542 905 7 4 E-07 15
10100.4968 P 121 6 I 6 6 3 3 661.548 2 7 1-07 S0 10173.2494 220 4 0 4 5 1 5 326 621 & 69E-06 6
10100.053 P 201 6 4 3 7 6 2 1216 189 t 5 E-06 50 10173.8790 121 6 3 3 7 3 4 842.356 1 04-04 6
10100.9110 P 041 5 3 3 4 3 2 382.516 1 0 E-06 15 10174 8029 121 6 0 6 7 0 7 586 243 3 46F-04 6
101017013 041 5 3 2 4 3 1 383.842 3 3 1-06 1 1017S.5668 121 6 1 6 7 1 7 186 479 1 14-04 6
1010231501 P 201 6 4 2 ' 6 1 1216 193 3 6 E-06 15 10176 0790 P 300 7 5 3 8 6 2 1411.646 3 I 1-06 15
10104.2901 220 7 0 7 8 I 8 744 163 8 6 1-06 1 10176.5498 8 300 7 5 2 8 6 3 1411.612 1 45E-05 6
10104.4909 P 121 10 0 10 10 2 9 1293.634 I 1 8-06 Is 10176.4158 8 220 2 1 1 3 2 2 206.301 I 4S8-05 5
10104 8020 8 300 8 6 3 9 7 2 1810.588 3 9 E-06 1 10176.7460 201 6 3 3 7 S 2 1069 639 9 808-06 6
10104.8020 a 220 7 1 7 a 0 A 744 064 3 9 E-06 is 101?6 9202 121 7 4 3 8 4 4 1131 776 1 086-06 6
10106.2647 P 201 9 3 6 10 5 5 1724.707 3 7 E-07 50 10178,9482 P 300 8 4 5 9 5 4 147.297 1 1 E-0 10
101089804 p 121 9 1 8 10 I 9 1293 019 7 3 8-06 20 101787009 6* 220 4 1 4 5 0 5 326 347 8 901-06 6
10108 1546 220 9 3 6 9 2 7 1201 921 3 5 1-06 Is 10178 7009 8 121 6 2 5 1 2 6 709.608 a 90-O 6
10109 .440 220 3 1 3 4 2 2 315.779 2 4 8-06 16 10179.1466 P 102 6 4 3 7 7 0 1394 813 5 6 1-07 50
10110,0821 121 7 2 6 7 4 3 931 237 8 3 E-07 IS 101 1 116 6 201 8 2 6 9 4 S 1360 235 1.0 E-06 20
10110.43423 P 220 4 2 2 S 3 3 S03.964 3 5 8-06 20 10181.9874 P 121 a 5 3 9 5 4 1477 297 4 8 E-06 50
10112 9703 121 8 3 5 9 3 6 1282.919 4 3 f-06 15 10182.8207 P 121 6 2 4 6 4 3 7S6.724 5 1 E-06 So
I0113.6986 300 9 5 4 10 6 5 1874 973 1 6 1-06 1 10182 8815 P 121 5 2 2 6 2 4 602.773 9 1 1-05 20
10114.0722 121 9 3 7 10 3 8 1446,128 9 798-06 6 10183.7696 P 121 9 1 a 9 3 7 1216.232 1 3 1-06 ST
1011532340 P 201 8 0 8 9 2 7 1201921 1 1 E-06 20 10194.0780 121 1 0 4 8 4 S 1122 709 3 931-05 6
10120.2033 121 3 I 2 4 3 1 383.842 8 S E-06 IS 10184.8769 P 121 1 0 7 ' 2 6 709.608 6 3 E-06 23
10120.929S 121 8 2 6 9 2 7 1201.921 2 54[-05 6 10184 9243 P 121 3 1 3 3 3 0 285 418 3 2 1-06 10
10121 6977 P 121 S 3 3 5 5 0 742 076 6 0 E-07 S0 10189.0688 8 171 1 0 2 3 2 I 212 16 4 01F-05 6
10124.1064 8 220 3 3 1 4 4 0 488.134 5 0 E-06 S0 10185 60888 270 5 1 S 5 2 4 416 208 4 01I-05 6
10124.278S 220 3 3 0 4 4 I 488.107 1 0 8-09 i5 10185.6404 201 7 0 1 8 2 6 982.912 9 8 8-07 20
10124 9366 121 8 I 8 3 1 9 920,211 2 908-09 6 10186.7232 P 141 f 3 3 6 I 6 447 2S2 3 7 1-07 10
1012S.0109 P 121 2 1 2 3 1 1 285.219 2 6 F-06 S0 10187,1194 P 300 6 1 1 7 4 4 927 744 2 3 1-06 s0
1012S.1950 P 041 6 3 3 5 3 2 908,12 8 1 5-08 s0 10181.2983 P 121 s I 4 6 1 S 642 906 I 3 1-04 10
1012S.2214 P 121 8 0 8 9 0 9 920,189 8 3 E-06 10 10187.6071 022 8 3 6 9 4 1 1360 235 2 1 1-06 is
10125.6912 6 220 3 2 2 4 3 1 383.842 9 3 8-07 S0 10167 899 P 201 9 5 4 % 7 3 1810.584 2 8 E-07 90
10126.088 201 7 3 6 8 9 4 1295.166 4 4 8-06 15 10185.1540 P 121 6 3 4 7 3 S 816 694 3 8 8-Os 10
10127.631 P 121 6 3 3 6 9 2 858.998 11 E-06 s0 10188.6436 P 220 I 1 I 2 2 0 136 163 5 0 8-06 20
10128.6691 121 a I 7 9 1 a 1019 080 4 7S[-05 6 10188.7919 P 121 7 2 5 7 4 4 927,744 1.1 8-06 50
10128.1191 8 121 9 4 6 10 4 7 1581.336 1.02E-05 6 10190.607S 121 7 1 7 7 I 6 704.214 1 8 5-0 10
10128.9991 6 220 6 0 6 7 I 7 581.479 1.028-0S 6 10191.9226 300 A 4 4 9 5 6 1474961 2 0 1-06 19
10130.0856 220 6 I 6 7 0 7 588.243 I 438-06 6 10192.3888 220 3 0 3 4 1 4 224.838 3.2 8-O 10
1013O.S31 P 121 6 2 S 6 4 2 797 780 60 -07 60 10192.8825 041 5 4 2 4 4 I 488107 5 7 E-06 10
10131.2303 220 3 2 I 4 3 3 382.616 1 221-OS 6 10192.9688 P 041 5 4 I 4 4 0 488.134 2 1 8-06 1
10131.6469 121 9 0 9 9 2 8 1080.38S I 4 E-06 20 10194.7906 201 5 3 3 6 1 2 888.598 1 3 8-05 10
10131.8217 201 5 4 2 6 0 I 1044.097 3 7 8-08 16 10194.8899 P 300 a 3 5 9 4 s 1360.235 I 9 8-06 15
10132.0?20 201 5 4 1 6 6 0 104S.058 I 3 E-06 20 10195.0221 P 201 8 6 3 8 7 2 IS90.630 3.2 8-07 s0
10132.2647 201 8 3 5 9 6 4 1477.29? 2.3 6-06 1 10199.8298 6 220 I I 0 2 2 1 134 902 1.5 E-OS S0
10122.4796 P 121 7 3 4 7 9 3 i091.847 A I 8-07 10 10197.9224 121 5 0 1 6 0 6 444,897 1 94-04 6
10133.5177 P 121 8 2 7 9 2 8 1O00.389 I 8 8-09 20 10199.0820 220 4 2 3 S I 4 399.417 2 371-OS 6
10133.9837 P 121 7 2 5 8 2 5 982.912 1 4 8-09 20 10199.9285 121 S I 6 6 I 6 447 2S2 6 291-04 6
10134.170 121 9 I 9 9 I 8 1079.060 3 4 8-0, 16 10129.7818 P 220 5 0 5 5 1 4 399 417 6 0 E-0 20
10137.9687 121 9 1 5 9 3 2 908.82 2 2-06 1 10200 7131 201 5 3 2 6 5 I 888.632 4 3 E-06 IS
10121.2826 P 041 4 3 1 4 I 4 224.838 I 3 1-008 S0 10201.1849 P 041 9 3 8 3 6 1008.116 4 2 1-07 s0
10132.3407 121 8 1 6 9 3 7 1211.232 ?611-06 10201.6325 P 121 8 1 7 8 3 6 1006.116 8. 1 -08 20
10131.229 6 220 7 I 7 7 2 6 709.608 I 1 1-08 1o 10201.8418 121 S 2 4 6 2 S SS2.911 3 451-04 6
10139.3019 P- 201 9 2 7 10 4 6 1611,492 6 9 1-07 60 10202.1277 e 201 7 5 3 7 7 0 1394.513 4 2 8-07 s0
10141.970, 121 7 3 4 8 3 9 1090.197 1.531-05 6 10203.0722 220 3 I 3 4 0 4 222.012 7 0 1-06 15
10142.2190 121 2 I 1 3 3 0 289.41 1 1 f-05 1010203.4813 220 7 ! 6 7 2 S 782.409 I 9 1-06 IS
10142.7192 121 8 4 4 9 4 5 1310.23S I 096-09 6 10203.i704 P 220 4 I 4 4 2 3 200 362 4 2 8-06 15
10143.4446 P 300 P 6 4 g 6 3 1631 384 3 9 6-08 1 10209 6529 300 6 0 6 7 3 5 a16 694 3 4 8-06 Is



SIGAH V16 JK A'KC 1 'KA'KC* I INTENSITY 5 1 7 iaA iga J'A'KC ' J6AC" F" INT3NS|Y
cm-I CH-I CM-2 ATM-I % Cm-1 CM-I CM-2 ATM-It

10201.1980 121 5 3 2 6 3 3 611.548 6.136-05 6 10254.3207 121 2 1 1 3 1 2 173.36S' I 07E-03 6
10204.2826 8 201 6 2 1 7 4 4 921.744 1.9 E-06 90 10294.4908 P 201 11 3 9 12 3 10 1962.508 7 4 E-06 10
10207.7315 1 121 9 1 9 8 3 I 1005.116 I 3 E-09 is 10214 7144 P 220 1 I 1 2 0 2 70,090 2.6 1-06 20
10207.735111 300 6 5 2 7 6 1 1211.193 1.9 1-09 IS 10255.0147 P 20t 8 4 5 8 6 2 1411.646 7 S E-07 S0
10207.9420 P 300 6 S 1 7 9 2 1211.189 7.0 E-01 20 10233.1453 P 201 10 3 8 10 5 9 1724.707 5 I 1-07 so
10208.1359 P 121 6 0 6 6 2 5 552.911 3.7 E-OS 20 102W3.9111 P 121 3 0 3 3 2 2 206.301 I a 6-05 IS
10208.2159 121 4 1 3 5 I 4 399.417 1.11D-04 6 10257,2481 P 220 2 0 2 2 1 I 95.17S 7 2 6-06 1
10208.031 121 6 4 2 7 4 3 931.237 .226-09 6 10218.3408 300 8 3 5 9 4 6 1340.885 4.3 E-06 15
10210.1448 220 2 0 2 3 1 3 142.278 1.1f8-06 6 102,1480 P 201 '0 3 7 11 3 8 1813.223 8 S E-0O 20
10210.1619 121 a 2 2 9 2 3 4416.10 9.091-04 6 10298.7078 P 300 5 0 S 6 3 4 648.978 I 4 1-OS 20
10211.7233 P 121 7 S 2 8 9 3 1255.9.1 1 0 E-05 15 10258.9112 121 7 2 6 7 2 S 782,409 2.15(-05 6
10212.231S 121 6 4 3 7 4 4 927.744 2.536-09 5 10260.4531 121 2 0 2 3 0 3 13.761 1.21S-03 6
10212.8013 P 121 7 S 3 8 5 4 1251.111 2.3 E-OS 20 10212.1500 P 201 9 1 3 10 6 4 187.464 1.3 6-06 15
10213.7802 201 4 0 4 5 4 I 610.340 1.6 E-08 1 10262.3135 8 041 5 5 I 6 3 4 848.978 2.74F-09 6
10214.2410 200 7 4 4 8 5 3 1299.612 1.9 6-06 1 10212.3139 8 121 2 0 2 2 2 1 134.902 2.746-09 6
10214.1921 121 S 3 3 6 3 4 646.976 1.616-04 6 10262.9110 P 201 9 6 4 10 6 S 1874,973 3 S -06 15
10215.1581 P 121 7 1 6 7 3 5 811.194 4.2 E-01 15 10252.9759 P. 121 8 0 a 7 2 5 782.409 2.3 6-07 90
10215.825S 121 1 0 I 2 2 0 135.163 6.5 6-0 is 10214.3021 6 201 7 4 4 7 6 1 1211.193 1 9 E-06 so
10216.0227 220 4 2 3 4 3 2 382.516 6 I E-06 IS 10214 8887 P 041 5 4 1 S 2 4 411 206 2 8 F-07 SO
1021116850 041 6 4 2 3 4 1 610.340 6.0 E-06 IS 10215.0714 220 1 0 1 1 I 0 42.371 1.93s-OS 6
10218.9351 P 300 7 2 6 8 3 5 1050.17 7.0 6-08 1 10265.1336 220 2 2 1 3 1 2 173.36S 4 34E-05 6
10215.1801 201 13 2 12 14 2 13 2327.914 2.8 6-06 50 10251.3809 121 3 3 0 4 2 1 383.842 9 49[-05 6
10218.7013 5 201 14 I 14 13 1 Is 23S8.304 3 5 E-06 50 10217.0282 F 121 A 4 0 5 4 1 R10.340 1 1 6-04 10
10218.7013 a 201 14 0 14 13 0 i 2356.301 3.5 6-06 50 10217,1717 P 201 8 4 4 8 6 3 1411 112 1.7 E-OS 20
102181.211 I 121 3 1 2 3 3 I 285.219 4 7 6-06 90 10267 2311 P 121 4 4 1 5 4 2 610 113 3 8 E-03 20

10218.8268 8 220 3 1 3 3 2 2 206.CI 4.7 6-06 s0 10257.5113 I'l 2 3 I 4 3 2 332.516 3.05-04 6
10218.8881 P 300 7 4 3 8 9 4 1255.166 1.3 E-09 20 10217.9534 121 2 1 2 3 1 3 142.278 3.89[-04 6
10219.1407 P 121 6 1 6 6 1 S 542.909 1.2 E-09 10 10265.6254 022 6 4 2 7 9 3 1099.647 3.1 E-01 15
10219.1439 121 4 0 4 5 0 5 325.347 8.80[-04 6 10269.1647 P 201 7 4 3 7 6 2 1216.189 2.1 6-06 so
10219 9517 P 201 6 I 6 7 3 5 816 694 4.S F-06 20 10269.3983 121 2 2 0 3 2 I 212 156 9.786-04 6

10221.0669 201 12 2 10 13 2 I1 2246 887 2.2 E-06 15 10219.8174 8 121 5 5 0 6 5 1 88.3632 2.3 E-05 50
10222.2016 220 5 3 3 6 2 4 602.773 5 6 E-06 15 10269 9019 6 121 5 5 1 6 S 2 883.598 S 3 -09 SO
10222.1190 P 300 3 I 4 6 4 3 756.724 4 1 E-06 90 10270.9421 P 201 10 4 6 10 6 S 1874.972 3.7 E-07 SO
10222.7748 P 121 4 1 4 S 1 5 326 625 2 9 E-04 10 10271.4162 8 201 7 7 0 8 7 1 1590.690 7 116-06 6
10223,3749 P 121 6 I 5 6 3 4 648 978 1 8 6-09 20 10271.4162 6 201 7 7 1 8 7 2 1590.690 7 11-06 6
10223.4178 P 201 7 2 5 8 4 4 1131 776 2.1 1-05 20 10271.9847 P 201 6 4 3 6 6 0 1049.096 5 I E-07 50
10224 3771 220 4 0 4 4 1 3 275 497 31 1 -06 19 10273.277S 201 5 1 5 6 3 4 648.978 2 02[-05 6
1022.19 16 121 4 1 3 4 3 2 382 516 9 28E-05 6 10273 4877 207 6 4 2 6 6 1 1045 057 1 6 F-06 15
10225.3686 P 201 4 3 2 5 5 1 '42 073 6 1 E-06 50 10273,777 P 1^1 9 5 4 10 5 5 1724.707 4 8 E-06 15
10225 4811 121 4 2 3 5 2 4 416 2na8 I 16-04 6 10273.90411 P 121 4 1 4 4 1 3 275,497 4 0 6-OS to
10226 23S3 121 5 1 4 S 3 3 503.68 54 6-06 19 10274,0192 121 2 2 1 3 2 2 206,301 2.61E-04 6
10227.0403 201 4 3 1 S S 0 742.076 1 26-05 6 10274 7146 201 9 2 8 9 4 5 1360.235 1 7 E-0 15
10227.9516 220 I 0 I 2 I 2 ?9 495 2,60E-05 6 10275.9S97 201 9 5 5 10 5 6 171.719 9 79E-06 6

10228.3399 P 220 3 2 1 3 3 0 289 416 3 7 E-06 S0 10276 1972 300 7 3 4 6 4 5 1122 709 3 316-05 6
10228 4128 8 121 5 0 9 5 2 4 416 208 2 2 6-OS 10 10276 6924 121 6 6 I 7 6 2 1216189 4 8 6-06 15
10226 4128 6 220 2 1 2 3 0 3 1316.761 3.2 6-05 10 10276 8437 6 200 5 4 2 6 S I 888.632 2.0 6-09 SO

10228 9483 121 3 I 2 4 I 3 279 497 1.871-04 6 10276.8437 6 121 6 6 0 7 6 1 1211 193 2.0 6-09 90
10229.2298 P 022 7 35 8 4 4 1131 776 8.5 E-07 S0 10277 1213 P 300 S 4 1 6 S 2 668.98 9.1 E-0 Is
10230.2733 P 220 2 1 2 2 2 1 134.902 4.8 6-06 15 10277 2S8 P 300 10 3 8 I1 2 9 1690166 7 2 6-06 is
10230.S583 P 220 4 2 2 4 3 1 383.642 8 9 -07 20 10277.6635 P 102 6 3 3 7 6 2 1215.189 6.6 E-07 20
10230.9913 P 121 8 2 7 6 2 6 982 912 2 7 E-06 1 10278.1IS88 200 6 2 S 7 3 4 $42.31& S 676-05 6
10231.3411 201 7 1 6 8 3 5 1050 197 I 3 6-06 20 10278 5970 P 201 S 2 3 6 4 2 797,760 1 6 6-09 10
10233.2376 220 9 2 3 S 3 2 508.812 2 7 8-06 IS 10279.7116 201 6 0 6 6 4 3 796.724 1 9 E-06 19
10233 8015 P 300 9 3 6 10 4 7 1681 331 4 7 E-06 1 10280.2704 P 300 6 3 4 7 4 3 931.237 4.S 6-09 10
10234.0378 P 220 3 2 2 4 I 3 275.497 1 0 6-04 10 10280.4187 121 1 I 0 2 I 1 9S.175 2.86-04 6

10234 4818 P 041 S 4 2 S 2 3 441 $10 1 1 6-06 S0 10281 4935 201 11 2 10 12 2 11 1774 751 1 616-09 6
10234 9198 8 041 6 3 3 5 1 4 399 4S7 6 1 6-07 90 10281 6324 P 201 11 1 10 12 1 i 1774 611 8 1 E-06 IS
i1237 3359 121 4 3 1 S 3 2 ,08 812 2 946-04 6 10281 8991 121 1 0 I 2 0 2 70.090 4 I 6-04 10

10238.316 6 300 5 5 1 6 6 0 1045 096 3 965-09 6 10282.82S3 201 9 4 5 10 4 6 1611.452 8.57E-06 6
t02315163S 300 S 5 0 6 6 1 1045 057 3 69E-0 6 10284.0692 201 9 3 7 9 5 4 1477 297 2 0 E-06 1
10238.7160 121 9 4 1 6 4 2 797 780 3 43F-05 6 10254 4218 201 4 2 3 5 4 2 610.113 1 336-09 6

10239.5839 121 5 4 2 6 4 3 756 724 9 44-09 6 10284 7856 201 10 3 8 11 3 9 1695.071 9,96E-06 6
10239.9431 121 3 2 1 4 2 2 31S 779 2 07F-04 6 10283.9387 P 121 6 2 5 6 2 4 602.772 I 7 6-O 10
10240 117S 121 3 0 3 4 0 4 222 032 3 9 1-04 10 10287.1256 201 6 1 9 7 3 4 842.16 9 5 6-06 19
10240.7903 P 300 7 3 S 8 4 4 1131 776 5 4 E-01 15 10267.77S2 220 4 2 2 5 1 5 326.625 2 4 6-06 15
10241,116 121 4 2 2 5 3 3 303.966 9 47E-05 6 10288.908S 220 3 2 1 4 1 4 224 838 1,23[-DS 6
10241 .3149 121 6 5 I 7 S 2 099 835 3.966-0 6 10289.89S2 201 10 2 8 11 2 9 1690.659 1 911-05 6
10241.S%77 P 121 6 9 2 7 S 3 10S9.147 1.6 E-09 10 10290.2200 121 1 I 1 2 1 2 79.499 1.986-04 6
10241,7791 8 201 8 7 1 9 7 2 1810988 5.2 F-0 15 10292.8222 201 9 3 6 10 2 7 IS8. 10 I 16E-05 6
10241.7751 I 201 8 7 2 9 7 3 1810.354 S.2 1-01 IS 10292.9258 P 300 9 2 7 10 3 8 1441128 9 I 6-06 20
10243.1083 P 201 9 4 6 9 6 3 1131.384 7.0 6-07 50 10293.1614 201 9 4 6 10 4 7 1981.336 2 40-05 6
10243.8618 220 3 0 3 j I 2 173. 356 I 926-09 6 10293.3388 P 102 9 2 7 '0 9 6 1718.718 7 0 E-07 S0
10244.2571 022 7 4 3 8 5 4 129. 166 4.2 6-01 1 10293.5838 022 5 4 2 6 S I 686.632 4 6 6-06 15
10244.1219 121 4 0 4 4 2 3 300.362 .S0-09 6 10223.8174 022 S 4 I 6 S 2 688.598 I 4 6-09 IS
1024S.2531 P 220 4 I 3 4 2 2 319.779 1 4 E-0 S 0 10294.7974 220 S 2 3 6 1 1 447 2S2 3.7 6-06 1
10245.5079 121 3 I 3 4 1 4 224.836 I 11-03 6 10295.1021 P 201 8 1 2 9 6 3 1131.34 9 2 6-01 1
10245.25 6 P 200 6 4 2 7 3 2 1059.85 2.3 E-03 10 10295.2140 P 201 8 1 3 9 6 4 1131.251 3 I E-01 15
10241 18S 220 2 I 1 2 2 0 1311,1113 2 4 6-0 IS 10226.3109 022 4 1 4 5 2 3 4411910 9 4 E-07 1
10246.6074 6 201 10 4 6 I1 4 7 1899.006 7 0 6-01 20 1021.4661 220 3 3 1 4 2 2 315.779 2 6 6-06 15
10241.9074 8 300 S 2 4 S S 1 742.013 7.0 8-06 20 10296.9804 P 121 3 1 3 3 1 2 173319 2.3 6-04 10
10247.230? P 220 0 0 0 1 I 1 37.136 .8 6-06 30 10297.0309 P 300 6 3 3 7 4 4 927 744 2 7 (-09 50
10247.2229 P 121 5 1 9 5 I 4 39W.497 6.7 6-05 20 10297.4574 102 9 0 9 10 3 a 1446.128 3.1 6-Oi 19
10247.75681 300 6 4 2 7 S 3 loss 147 B.$16-01 6 10217.719 P 300 10 2 9 11 1 10 1924 $49 2 7 6-06 20
10247.9003 220 3 1 2 3 2 I 212 191 1.00*-09 1 10297.8273 P 220 2 2 0 3 1 3 142,279 3 8 F-01 20
10246.0911 201 5 2 4 6 4 3 76 724 4 13[-05 1 10299.7021 P 201 11 2 12 13 2 It 2246.87 4 7 E-07 So
10249.$17 121 3 2 2 4 2 3 300.362 6 ISE-04 6 10300.710S 201 4 2 2 S 4 I 610.340 4.736-09 6
10290.4240 P 201 12 2 11 13 2 12 2042.374 2 4 6-01 15 10301.OS02 p 121 8 4 4 9 2 7 1201.21 32 -06 19
10210.0611 P 201 12 I 11 13 1 12 2042.311 9.9 8-06 15 10304.410 P 121 8 3 6 8 3 3 1090.197 3.5 1-06 9s
102S0.7241 P 121 7 6 2 8 4 3 1411 112 1.1 -05 20 10304.0251 121 0 0 0 I 0 I 23.714 7.796-04 6
10210.7171 201 13 0 13 14 0 14 2073,S18 9.5 6-04 20 1030S.2257 P 201 8 3 6 6 S 3 1239.912 2 9 E-01 90

102S0.7171 8 201 13 1 13 14 1 14 2073 S1 9.9 6-041 20 103039.146 300 9 I 9 6 2 4 602.773 1 17[-0 6
10250.8008 P 121 7 6 1 8 6 2 1411 146 4 4 6-06 50 10306.1274 P 200 4 0 4 5 3 3 503.65 S.236-O1 6
10211.1733 P 300 4 I 3 5 4 2 110 113 3 3 6-07 SO 10306.3070 I 200 4 4 I 5 S 0 742.076 S.S 6-09 90

10214.0271 P 201 6 0 8 7 2 3 782 409 8 2 6-01 10 10204.3313 6 300 4 4 0 9 S I 742,073 1 2 6-0 S0
102S4.1022 P 201 6 2 4 7 4 3 931 237 3.8 11-01 10 10204.6316 220 I I 0 1 0 1 23.794 2 176-O 6

~ I I i lil /Up



S9G8 Ii J 'KA'KC' J'KAKC" 1 INTENSITY S IGM1 vii J 'K4'KC J'6KC' E" INTENSITY
CM-I CM-I 01-2 A4M-I % CM-I CM-I CM-2 THM-I %

10308.2426 121 5 2 4 5 2 3 446.110 1.281-04 6 10351.3861 P 300 9 1 9 10 0 20 1114S33 8.8 (-06 is
10309.4137 201 8 S 3 9 S 4 1477.297 3.02E-05 6 10355.9954 P. 201 9 3 6 9 5 5 1474.981 3.3 1-06 S0
10309.2383 P 121 7 3 4 8 I 7 882.891 1 4 1-06 1 103S8.0%97 P 300 6 2 4 7 3 S 811.694 3.9 1-Os 15
10309.4440 P 201 8 5 4 9 5 5 1474.981 I 0 9-OS is 103S6.8109 121 4 2 2 4 2 3 300.362 3 011-04 6
10310.4179 102 9 1 8 10 4 7 1181,336 ! 2 1-06 15 10357.357S 300 8 2 7 9 1 a 1079.080 1.37-01 6
10311.2113 P 201 10 2 9 11 2 10 1525.137 1 7 1-OS 15 10357.5951 9 220 4 0 4 3 I 3 142.278 S.3 E-06 S0
10311.9209 201 10 I 9 11 1 10 1924.849 S.621-05 6 10357.7894 201 7 4 4 8 4 S 1122 709 1.701-04 6
10312.0230 8 121 6 3 3 7 1 6 704.214 1,301-05 6 10357.9292 P 102 8 0 a 9 3 7 1216.232 3.3 E-06 50
10312,0230 8 220 3 3 0 4 2 3 300.362 1.30[-01 6 10318.9610 a 201 6 6 0 7 6 1 1216.193 3.88E-05 6
10312.2246 8 201 I1 0 11 12 0 12 1117.844 9.06E-05 6 10318.9610 8 201 6 6 I 7 6 2 1216 189 3.88[-01 6
10312.2248 9 201 11 1 i 12 I 12 1557,849 9.081-09 6 10359.6030 P 220 2 2 1 2 1 2 79.49S 4,131-05 6
10312.7599 220 2 1 2 2 0 2 70.090 9.79E-06 6 10360.0573 P 102 7 2 5 a 1 4 1255. 166 9.9 1-07 20
10313 8650 P 201 12 0 12 12 2 11 1774.751 1 S 1-06 s0 10360.4098 201 7 3 4 3 3 S 1050.117 1 101-01 6
10313.9381 I 201 12 1 12 12 1 I1 1774 619 6 3 1-06 15 10361.2970 121 4 3 2 4 3 1 383 642 1 98E-04 6
10314.5373 P 121 6 0 6 S 2 3 446.510 1.6 E-06 S0 10361.7678 121 3 1 2 3 1 3 142.278 4.1E-01 6
10314.189 P 300 S 3 3 6 4 2 757.780 3,3 E-05 15 10363.2190 P 300 8 5 4 8 6 3 1411.612 1 1 E-06 S0
10315.0559 P 121 2 1 2 2 1 1 95.175 2.11-04 6 10383.6309 121 4 3 A A 2 382.18 6.56E-04 6
1031S.2381 P 201 9 3 7 10 3 8 1446.128 6 6 E-05 11 10363.7789 121 5 3 2 5 3 3 103.968 8.841-01 6
10316.9161 201 3 2 2 4 4 1 488.107 3.26E-05 6 10364.6141 121 3 3 1 3 3 0 285.418 1 37F-03 6
10317.7410 P 300 8 2 6 9 3 7 1216.232 9.9 E-06 10 10364.7439 P 201 3 1 3 4 3 2 382.516 S 6 1-05 10
10317.7986 P 201 9 2 7 10 2 8 1437.969 1 1 1-09 10 10355.0036 121 3 3 0 3 3 1 285.219 4 49E-04 6
10318.4404 P 201 8 2 7 8 4 4 1131.776 2.9 E-06 So 10355.2263 201 4 1 3 5 3 2 508.812 2 32F-04 6
10318.5412 P 201 8 4 4 9 4 5 1360.231 7.32E-05 6 10365.3933 8 300 4 I 4 5 2 3 446.$10 9 1 E-OS 10
10318.9090 201 5 0 1 6 2 4 602.773 6.6 E-06 15 10365.3933 6 121 8 4 S 8 4 4 1131.776 9 5 E-05 10
10319 2002 8, 022 4 4 0 5 5 1 742.073 1 4 1-05 10 10365.3933 9 121 8 1 7 7 3 4 842 356 9.5 1-01 20
10319,2002 8 022 4 4 1 5 0 742.076 1 4 E-OS 50 10385.5386 P 201 11 2 10 11 2 9 1690 665 4 6 1-06 20
10320.9444 8 300 5 3 2 6 4 3 756.724 1 2 1-04 20 10387.2583 8 121 6 3 3 6 3 4 648.978 1 681-04 6
10321.3973 201 7 3 1 7 5 2 1059,831 6.69E-06 6 10367.2183 8. 220 4 I 4 3 0 3 136.761 1 689-04 6
10321,6916 201 4 1 4 5 3 3 103 918 1 201-0S 6 10367.2583 8 220 3 2 2 3 1 3 142.278 2 681-04 6
10322.2560 P 121 4 1 3 3 3 0 28S.418 1 0 E-06 15 10369.4450 P 121 5 2 3 5 2 4 416.208 4 1 E-01 15
10323.2949 P 220 3 1 2 3 0 3 1236.761 2.3 1-OS 20 10369.8275 201 8 2 ? 9 2 8 1080.385 1 20E-04 6
10323.3489 P 201 3 2 1 4 4 0 488.134 1 1 E-05 10 10369 9392 P 201 9 1 9 10 I 70 1114 549 39 E-04 10
10323.917 9 121 7 7 0 8 7 7 1590.690 2 4 1-06 20 10370.0769 P 201 9 0 9 20 0 20 1114 533 1 92E-04 6
10323.9557 8 121 7 7 1 8 7 2 1590.690 2 4 E-06 20 10370.3218 P. 121 7 1 6 6 3 3 661.548 6 2 E-06 10
10324.8069 8 220 1 1 1 0 0 0 0.000 6 4 E-06 50 10370.4383 P 201 8 I 7 9 1 8 1079.080 6 2 E-04 20
1032S.1486 9 220 3 1 2 2 2 1 234.902 2 5 E-05 15 10371.5215 P 300 7 5 3 7 6 2 1216 189 4 7 E-O7 s0
10325.78 P 201 8 4 S 9 4 1 2340 881 2 7 E-05 20 10371.9193 P 300 7 5 2 6 1 2216 293 1 2 1-06 10
2032.9206 P 122 4 2 3 4 2 2 315.779 1 0 E-04 15 10372 2873 201 - 2 5 1 2 S 982.912 I 02E-04 6
10326 6443 P 201 8 3 5 9 3 6 1282.919 1 37F-04 6 10372,4428 P 102 9 1 8 3 2 1201 921 6 5 E-06 20
10327 1098 P 300 9 1 8 10 2 9 1293.634 9 1 E-06 10 10372.9263 P 300 9 4 5 9 3 6 1282.919 1 91-01 6
10327 3449 121 2 2 1 1 1 0 42.371 1 08E-03 6 10373.0944 121 2 1 2 3 37 136 3 42E-04 6
10327 4372 P 300 S 2 4 6 3 3 661 548 5 2 E-OS S0 10373.4207 121 2 0 2 2 0 1 23 794 1 47[-03 6
10327 1191 P 201 7 6 2 8 6 3 1411.612 2.8 9-05 s0 10374.0076 201 6 1 - 5 2 1059 835 1 20[-04 6
10327.9621 21 - 3 5 7 3 4 842.356 1 20E-0 6 10374 1015 P 201 6 S 2 7 5 3 1059 647 4 6 E-01 to
10328,8405 0 121 5 0 5 4 2 2 315 779 1 2 E-06 20 10374 4180 8 300 4 2 3 s 3 1 S08 812 2 9 E-04 10
10329,2017 P 121 6 2 4 S 4 1 910 340 2.3 E-07 10 10374.4180 B 300 5 2 3 6 3 4 648.978 2.9 E-04 10
10330.32108 P 201 12 1 21 12 3 10 1962.508 8 0 E-07 20 10374.5196 P 300 3 3 1 4 4 0 488 134 7 6 E-05 S0
10331.8239 121 4 2 2 5 0 5 325.347 8 0 1-06 1 10374.7616 P 300 3 3 0 4 4 1 488.107 2 5 E-04 20
10332 S940 P 201 12 2 11 12 2 10 1960 208 3 3 E-07 S0 10375.1267 8 201 7 3 5 8 3 6 1006 116 3 77-04 6
10332.8351 121 4 0 4 3 2 I 212 216 5 4 1-06 i1 1037151167 8 201 6 1 6 6 3 3 661.548 3 77E-04 6
10332.9626 201 6 3 4 6 5 1 888.632 2.9 (-06 15 1037S.4328 P 121 7 3 4 " 3 5 816.694 1 4 E-05 15
10333 6697 121 3 2 1 4 0 4 222.012 4 3 1-06 15 1037S1.498 P 121 7 4 4 7 4 3 931.237 5 1 E-01 i1
10336.0171 201 4 0 4 4 4 1 488.107 1 4 6-06 15 10375.7011 P 201 10 1 10 10 1 9 1293.019 5 8 E-06 I1
10337 7073 P 300 7 2 S 8 3 6 1006.116 7 3 9-05 10 10371.2517 8 201 6 2 S 6 4 2 757.780 2.3 1-OS S0
10337.7878 P 121 3 2 2 3 2 2 212.216 7 3 E-04 10 10376 3712 P 121 8 S 3 9 3 6 1282 99 6 4 1-06 20
10338.469 121 1 2 0 1 2 1 37.136 3 6SE-04 6 10376,4809 P 300 10 2 9 10 3 8 1446 128 2 6 1-06 15
10338 9033 P 220 4 2 2 4 1 3 27S.497 1 0 1-OS 20 10377 6137 P 201 4 0 4 5 2 3 446 110 S 6 1-09 i1
10338 9762 P 220 4 2 3 4 0 4 222 012 6 4 E-06 10 10378 0906 022 7 3 5 5 2 6 982.912 1 74-05 6
10340 2648 P 201 8 2 6 9 2 7 1201 921 3 1 9-O i1 10378.8730 P 300 6 5 2 6 6 1 104S.057 1 0 E-06 10
10340 3808 P 220 3 2 1 3 1 2 173 36s 3 1 1-OS 15 20378.9778 P 300 6 1 1 6 6 0 104S 058 2 8 E-07 50
10341 3146 P 201 9 2 8 '0 2 9 1293 634 1 6 E-04 20 10319.2134 P 220 5 1 5 4 0 4 222 052 4 7 E-06 15
10341,3831 P 220 2 1 2 1 0 1 23 794 2 4 E-01 20 10360.2634 I'2 8 4 4 A 4 5 1122 709 2 3 1-01 21
10341 6114 8 201 20 0 10 11 0 11 2227 109 1 9 E-04 20 10380 .121 P 022 6 4 2 5 2 1 446.10 4 2 E-07 20
10341 6114 8 201 10 1 20 if 1 11 1327 11 1 9 E-04 10 13380 9522 V2 1 4 3 ? 4 4 227 744 2 0E-05 6
10341 7974 8 201 7 5 2 8 1 3 125 912 2.6 E-OS S0 10381.2558 P 300 2 0 2 3 3 1 285 219 1 5 9-06 10
10341 9658 201 9 1 8 10 1 9 1293 019 S 01-05 6 10381 3833 100 7 2 6 2 2 - 885.600 7 361-05 6
20342 1768 P 201 1 5 3 8 5 4 1255166 7 41E-01 6 10382.2947 P 121 6 4 3 6 4 2 757.780 3 7 9-05 15
10342.5927 220 S 2 3 5 1 4 399.457 1 791-05 6 10382.7557 P 300 8 2 8 9 0 9 920 169 4 8 E-05 10
10343.0004 P 201 12 2 10 12 4 9 2124.9S2 7 2 f-07 S0 10382.8352 P 12 4 1 3 4 2 4 224.838 1 3 E-04 10
10343.7106 121 6 3 4 6 3 3 661.548 3 941-09 6 10383.3113 9 102 6 2 4 1 S 1 2059 647 2 ,5 (01 20
10344 1597 121 2 2 1 2 2 0 139.163 5 14-04 6 10383.3113 8 300 8 0 8 9 1 9 920 21 2 S (-0S 20
10344 7934 121 2 2 0 3 0 3 136 761 2.81[-01 6 10383.4156 P 121 6 4 2 5 4 3 7S6.724 1 6 1-04 20
10344 9103 P 201 8 3 6 9 3 7 1216.232 1.3 1-OS 20 20381.3147 P 121 2 2 1 1 2 0 42 371 1 1 9-03 10
10345.2249 201 11 1 I 1 1 1 10 1524.849 4 5 1-06 15 1038S.8036 P 300 7 2 6 8 1 7 882.891 8.8 E-06 20
1034.6326 300 4 3 2 S 4 1 610.340 2.101-04 6 10381.9178 121 5 4 2 S 4 2 610.340 3.994-04 6
10345 921S P 022 8 3 6 9 2 7 1201.921 7 1 1-05 i5 10386,4334 121 1 4 1 5 4 2 610 113 1 21F-04 6
10346 3761 P 121 5 1 4 4 3 1 383.842 4 2 E-08 50 10386.6365 121 A 2 4 6 2 5 552.911 4 899-01 6
10346 6530 P 121 2 2 0 2 2 1 134.902 1 6 1-03 20 10387 3092 201 6 4 2 7 4 3 931.237 4 071-04 6
10347. IO6 P 300 3 0 3 4 3 2 382.16 1.1 f-0s 20 10388.8062 P 220 6 0 6 5 1 5 326.625 3 8 E-06 I1
10347.3053 P 300 4 3 1 S 4 2 610.113 6 4 E-Os 20 10389.2133 P 121 4 4 1 4 4 0 488134 3 3 E-024 50
10347.9823 P 201 6 3 3 6 S 2 088.198 I 1 9-05 20 10389.2817 P 11 4 4 0 4 4 1 488.107 8 9 E-04 20
10348 1894 121 2 1 2 2 1 2 79.491 4 421-04 6 1038.S319 P 300 9 1 9 9 8 1080.381 1 I E-08 10
10349.4214 P 121 3 2 1 3 2 2 201.301 2.4 [-04 10 10309.6996 300 7 3 1 8 2 6 982.912 6 121-01 6
10350.0641 P 121 9 4 6 9 4 5 1360.235 5 0 1-O6 1 I0385.909 P 220 8 3 6 9 0 9 920.169 S 1 1-0 I1
20350.9187 P 201 7 3 4 7 5 3 1059.147 3 0 (-06 11 10390,6420 P 201 10 1 9 10 3 8 1346.129 1 5 1-01 10
10351.9062 P 201 7 2 6 7 4 3 931.237 2 3 1-O 50 103907800 P 300 9 0 9 9 1 8 1079 080 1 8 1-01 10
10312.9906 121 2 0 1 0 0 0 0.000 2 S32-04 6 10390.8494 121 3 1 3 2 2 2 79.49S12 169-03 6
10353.2011 300 8 3 6 9 2 7 1201.921 1,209-04 6 10390.9519 P 220 6 1 6 1 0 5 32S.347 1 S 9-OS 10
10313.2187 P 121 6 2 4 7 0 7 811.243 3,3 E-08 10 10392.1291 8 121 3 0 3 2 0 2 TO. 090 6 0E-04 20
10353.5710 201 7 4 3 8 4 4 1131.776 6 011-09 6 10383 7162 201 3 1 2 4 1 1 363 042 1 831-0 6
10394.393 P 201 8 3 S 8 5 4 1255. 118 6 6 1-06 Is 10394 1087 300 4 2 2 5 3 3 S03.116 7 ?6-OS 6
10314 5584 121 5 3 3 1 3 2 S08.812 2.729-04 6 10394.2213 201 6 3 3 7 3 4 842.311 7 771-04 6
10351.0350 P 220 3 1 3 2 0 2 0.050 1 0 1-01 s0 10354.4405 P 201 1 2 4 S 4 1 610.340 2 0 E-O S0
1035S 0756 P 300 8 1 7 9 2 8 1080,385 1 1 E-Os 50 10391.1913 P 121 9 1 S 9 5 4 1477 297 6 8 E-06 20
I0311 2848 P 200 9 0 9 10 1 10 1114 549 2 9 E-09 I1 10397 0871 201 8 0 8 9 0 9 920.169 7 929-04 6

rN r~



Cm-I CM-I C-2 ATMI . CH-I M-I CM-2 ATM-i 7.

I0397.8401 201 7 2 6 8 2 1 881.600 8 24E-04 6 10430.3518 8- 300 8 2 7 8 3 6 1008. 1t 2 9 E-06 is
10337.6696 201 8 I 8 9 1 9 920.211 2 94E-04 6 10430,410 P 121 6 4 3 7 2 6 709.608 4 0 E-05 10
10398.31S4 B- 201 10 2 9 10 2 8 1437.969 4 S E-06 S0 10430,869S p 121 4 4 0 5 2 3 446 510 2 6 (-06 1S
103984104 P 022 3 I 2 4 2 3 300.312 4.7 E-0 50 10430.9757 022 3 0 3 4 I 4 224.838 8 92E-06 6
10398.6095 201 7 1 6 8 1 7 882.891 2 941-04 8 10431.6S61 P 201 8 0 a 8 2 7 886.600 7 7 6-05 10
10398.8739 P 300 5 0 5 5 3 2 508.812 1 2 E-06 s0 10432.4144 P 300 a 3 6 8 4 5 1122709 4 4 -06 50
10329.2227 201 I0 2 8 10 4 7 1981.336 2.1 E-06 15 10432.9684 P. 220 7 1 6 6 2 S 552.911 2 1 E-06 S0
10399.6270 220 7 1 6 7 0 7 586.243 2.9 6-06 1S 10433.0274 P 201 9 2 8 9 2 7 1201,921 2.3 E-06 10
10400.2307 220 3 3 0 3 2 I 212.156 2.1 -09 15 10423.2603 P 022 7 3 5 7 4 4 927.744 2.3 E-06 60
10400.6787 P 300 8 4 S 8 S 4 1255.186 4.2 6-06 15 10433.6093 201 5 2 3 6 2 4 602.773 9.t06-04 6
10401.2025 8 220 7 0 7 6 1 6 447.252 8.1 E-06 50 10434.3079 P 121 4 1 3 3 1 2 173.365 1 I 6-03 10
10402.1704 P 220 7 1 7 6 0 8 446 697 3.4 E-06 50 10434.3818 P 201 5 3 3 6 3 4 648.978 1 S E-03 10
10402.2824 P 121 8 2 6 9 0 9 920.169 9.8 6-Cl 10 10434.9892 201 8 I a 8 1 7 882.891 2.151-05 6
10402.4093 P 201 2 1 2 3 3 I 285.219 18 6-06 15 1043S.3918 8 121 4 2 3 3 2 2 206.301 7.8 E-04 SO
10402.9303 201 6 2 4 7 2 5 782.409 1.096-03 6 10436 4171 8 121 6 1 6 9 1 5 326.625 7 8 E-04 SC
10403.5784 P 121 5 I 4 6 1 6 326.625 2.3 1-0 10 1043S.6980 P 121 6 0 6 S 0 5 325.347 1.086-03 6
10403.7732 P 201 11 3 9 i1 3 8 1813.222 1 3 E-08 50 10435.8593 8 300 6 0 6 7 I 7 588.479 7 8 -09 50
10404.1236 P 121 8 5 3 8 5 4 1266.166 1.7 E-05 IS 10436.3478 300 6 1 6 7 0 7 586.243 1 S86-04 8
10404.22S3 P 201 9 0 9 9 2 8 1080.385 1 I E-06 15 10436.6293 8 220 5 2 4 4 1 3 27S.497 4 7 E-06 50
10404.6973 P 102 5 2 3 6 6 2 888.98 2.4 6-l 15 10436.8442 8 121 8 2 6 8 2 7 885.600 1 6 6-06 SO
10404.9027 201 6 3 4 7 3 S 811.694 2.726-04 6 10438.0942 300 8 6 3 9 S 4 1477.297 3.7 E-06 15
10405.126 P 201 5 5 0 6 5 1 888.532 7 0 E-05 10 10438.7896 300 2 2 I 3 3 0 2W6.418 3 S6-04 6
1040S.2748 P 201 5 5 I 6 5 2 888.598 1.7 E-04 10 10439.5900 P 022 7 4 3 7 S 2 1059.835 2 2 E-06 SO
10406.4098 P 201 9 I 9 9 I 8 1079.080 2.9 E-0 10 10439.6378 P 022 6 4 2 6 5 I 888.632 1 9 E-06 SO
10405.9440 P 220 3 3 I 3 2 2 206.301 7 9 E-06 15 10440. 1484 P 022 5 4 2 5 5 1 742.073 4 4 F-06 60
10406.2061 P* 121 9 2 7 & 1 4 1131.776 I 8 6-06 60 10440.2643 300 2 2 0 3 3 7 28W.219 1.236-04 6
10406.4017 P 701 4 2 3 4 4 0 488.134 42 6-06 15 10440.3302 P 022 5 4 1 5 5 0 742.076 I 6 6-0S s0
10406.8928 8 121 7 2 S 7 2 6 709.608 6 9 6-06 S0 10440.448S P 300 9 4 S 10 3 8 1446.I28 3.9 6-06 20
10407.1230 121 4 I 4 3 1 3 142.27 5.34-04 6 10140.5509 P 102 7 5 2 8 6 3 1411.612 2 9 6-06 20
10407.3345 P 300 9 5 4 10 4 7 1581.336 5.7 E-06 SO 10440.8747 102 7 5 3 8 6 2 1411.646 1.0 6-06 is
10407.9888 P 171 7 5 2 7 5 3 1069.647 1 70[-05 6 10441 615 8 121 6 2 S 6 0 6 446 697 1 2 F-06 20
10408.1372 P 121 7 5 3 7 5 2 1059 83S 7 0 E-05 10 10441.61SS ; 102 ? I 7 8 2 6 982 912 1 2 6-06 2C
10408.2303 P 121 4 0 4 3 0 3 136761 1 6 F-03 10 10441.7014 P 201 10 3 8 10 3 7 1538160 2,2 E-06 50
10408.7770 P 220 5 3 3 S 2 4 416.208 1 7 6-0 o 10441,8172 P 201 4 I 4 4 3 1 383.842 1 5 6-05 10
10408.8683 121 3 1 2 2 1 I 96. 175 4.28E-04 6 10442.4975 P 022 4 1 4 4 2 3 300.362 2 0 E-06 60
10410 042S 300 7 0 7 8 1 8 744.163 1 27[-04 6 10443.1970 8 201 8 I 7 8 3 6 1006.116 I 12(-04 6
10410.2339 121 2 2 I 2 0 2 70090 1 116-05 6 10443,3970 8 171 5 4 2 8 2 S 552 911 1 12E-04 6
10410 3339 300 7 1 7 8 0 8 744 064 3.24E-05 6 10444 2033 P 300 3 0 3 3 3 0 285,418 6 7 6-07 50
10410 6163 P 300 7 4 4 7 S 3 1069 647 2.3 6-06 T0 10444 7899 P 300 I 7 7 2 G 709.608 1 2 E-05 10
10411.2358 8 300 8 7 2 9 6 3 1631 384 2.0 6-06 15 1044S.0165 121 4 2 2 3 2 1 212 156 9.616-04 6
10412 939 8 121 6 5 1 6 5 2 888.598 2.0 6-04 50 10445 3861 P 121 7 1 6 7 1 7 586 479 2 5 6-05 10
10412.5539 8- 121 6 . 2 6 5 888.632 2 0 E-04 50 1044S.4790 300 4 1 3 5 2 4 416.208 1 S06-04 5
10413,182S 121 3 2 2 3 0 3 136 761 6 2 6-056 0 1044W,6058 B* 003 6 S 2 7 7 I 1394.813 1 3 6-06 s0
104134421 P 20f I 1 S 6 3 2 908.812 2 9 6-05 s0 10445.6663 9- 003 6 5 7 7 7 0 t394 813 2 3 E-06 50
10414 2282 P 300 7 4 3 7 5 2 1059.83S 1 5 6-06 50 10446 0808 P 300 5 2 4 8 1 5 5423.90 1 8 E-04 20
10414.3588 P 220 3 2 2 2 1 1 95.17S 7 4 -05 10 10446 1416 P 121 7 6 2 7 6 1 17216.193 5 7 6-05 20
10414.5926 P 300 8 5 4 9 4 S 1360.23S 9.0 E-06 20 10446 2666 P 121 7 6 1 7 6 2 1216.189 1 8 6-0S 10
10414.8958 P. 201 9 2 7 9 4 6 1340 885 7 9 6-06 s0 104475693 0 121 7 1 7 6 1 6 447.262 6 9 E-04 20
10416.0423 121 3 2 2 2 2 1 134 902 7 63E-04 6 10447 7886 8 121 7 0 7 6 0 6 446 697 2 S 6-04 10
10416.0113 300 3 2 1 4 3 2 382.516 3.216-04 6 10447.7886 9- 121 6 5 1 6 6 0 104S 068 2 5 E-04 10
10416.3041 P 300 6 2 5 7 1 6 704 214 1 0 E-05 s0 10447.9603 P 121 6 6 0 6 6 I 104S.057 1 60[-04 6
10416.4239 8 121 S 5 1 5 1 a 742.076 5.36E-04 6 10448.7917 102 6 3 3 6 6 0 1049.08 7 1 6-06 7s
10416.4239 8 121 5 S 0 5 5 I 742 073 5.396-04 6 10449.9929 8 201 4 4 0 5 4 1 610340 8.0 6-04 10
10417.3223 300 8 I 8 8 2 7 88S.600 1 42-05 6 10449.9929 8 300 7 0 7 1 1 6 704.214 8.0 E-04 10
10417.6126 8 032 4 1 4 S 0 5 32 347 8 2 E-06 10 10450,1906 8 201 6 0 6 7 0 7 6863243 4 1 6-03 20
10417512 8 300 6 4 3 6 S 2 888 198 8 2 6-06 10 70460 1906 I 201 6 1 6 7 1 7 686 479 4 1 6-03 20
10417.6637 P 201 2 1 1 3 3 0 26 418 1 6 8-04 10 10410.8629 9 300 A 4 4 9 3 7 1216 232 1 0 6-06 60
10417 7769 P 300 ? 1 3 4 2 2 315 779 8 9 6-0S 10 10461 8720 201 5 2 4 6 2 5 662 911 2 86[-03 6
10418.220 8 102 7 0 7 8 3 6 1006 116 I 9 E-04 s0 10451.9961 F 300 7 2 6 7 3 5 816 694 1 3 6-05 50
10418.513S P 721 4 3 2 6 I 1 326.62S I I (-06 20 10452.4910 P 201 10 1 10 9 3 7 1216.232 2 1 E-06 s0
10418.7541 P 201 9 1 a 9 3 7 1218.232 8 1 E-06 50 70462.605 P 300 8 7 7 8 2 6 982 912 6 4 9-06 IS
10414.8235 P 300 9 I 8 9 2 " 1201 921 6 8 E-06 60 1043.1590 201 6 1 4 6 I 5 542.905 9 88E-04 6
10418 8863 P 003 7 5 3 8 7 2 1690 690 I 0 1-06 s0 104S4 3906 121 5 2 4 4 2 3 300.362 8 916-04 6
I0419.3S16 201 5 4 1 6 4 2 757 780 1 866-04 6 10454.7068 121 5 1 4 4 1 3 275 497 3 086-04 6
10419.4788 P 201 8 2 6 71 4 S 1122 709 I 5 6-0 60 10466.0768 P 121 7 2 6 1 0 7 S96.243 1 8 6-05 15
10419.6689 P 121 3 2 1 2 2 0 136.163 2 4 E-04 10 104SS 9425 300 " 5 3 8 4 4 1131 776 5 5 6-06 s0
10419 6372 P 121 4 2 3 4 0 4 222 052 2 S E-06 20 10467 6912 P 121 9 2 7 9 2 8 1080 385 1 1 E-06 S0
10420.0040 P 300 7 4 4 8 1 5 1090 197 1 4 E-05 10 10457.7699 121 2 2 0 I 0 I 23.794 1 8-06 6
10420.1SSS 201 5 4 2 6 4 3 756 724 6.58-04 6 10498 6672 P 121 a I 8 T 1 7 686 479 1 3 6-04 20
10420.4014 P 102 5 1 5 6 4 2 767 780 1,8 6-0 20 10458.9446 201 7 0 7 7 2 6 709.608 4 476-06 6
10420,6318 P 300 7 0 8 8 1 7 882.891 6.2 f-06 20 10459 1457 121 8 0 8 7 0 7 586.243 3 646-04 6
10421.1894 P 121 7 4 4 8 2 7 885.600 S,2 E-06 16 10459.9203 121 4 3 2 3 3 1 285.219 I 116-04 6
10421 4312 P 220 7 3 6 7 2 6 709.608 6 2 6-06 15 10460.3046 P 201 4 3 1 5 3 2 608.812 2.2 6-03 10
10421.9428 121 5 1 4 1 4 224.838 1 42[-03 6 10460.4302 P 300 5 0 6 6 I 6 447.2S2 6.6 6-04 10
10422.918 P 121 5 0 S 4 0 4 222 02 4 8 6-04 50 10460.7294 121 4 3 1 3 3 0 28S,418 4 43E-04 6
10422.9921 P 207 4 2 2 4 4 I 488.107 1 8 E-05 20 10411.3109 P 201 9 4 5 10 2 8 1437.969 1 4 E-06 S0
10423.3424 201 1 7 8 1 8 744 163 1.19(-03 6 10461.672S 9 300 6 1 5 6 0 6 446.697 I 6 E-04 50
10423.6432 P 300 S 4 I 6 5 0 742.076 4.2 6-06 50 10461.672S 9 201 8 7 7 8 7 2 7690.690 1 6 6-04 60
10423.29472 P 201 II 1 11 10 3 8 1446.128 1.4 6-06 s0 10461.6729 8 201 8 7 2 8 7 I 1590.890 I a 6-04 sC
10424.4224 6 201 6 7 6 7 2 6 709.108 6.1 6-04 20 10461.7211 P 300 2 1 2 3 2 1 212.156 4 2 6-04 20
10424 4892 P 201 7 0 7 8 0 8 744 064 6 6 E-04 50 10461.8427 P 201 3 1 3 3 3 0 28W.418 3 3 E-06 10
10424.7804 P 102 8 2 7 9 3 6 1282.919 3,9 E-06 60 10482.3920 121 6 3 4 6 1 6 642.90 8.208-06 6
10426.1030 P 121 5 1 S 6 1 8 447252 4 8 -0 s0 10462.9843 P 201 9 4 6 8 6 3 1411 612 8 6 6-07 50
10429. 1688 P 220 4 2 2 3 I 2 173.315 1.231-03 6 10463.1227 9 041 9 3 7 8 I 8 744 163 4 9 E-06 50
1042S.6687 201 6 I 5 7 1 6 704.214 2.041-03 6 10463.2910 201 7 1 7 7 7 6 704214 1 40E-04 6
1042f. 169 121 7 3 S 8 I 8 744.1613 I 01E-0 6 10463,4701 201 4 3 2 5 3 3 603.918 7 1S-04 6
10426.2181 P 201 5 2 3 S 4 2 610.113 2.2 6-0 20 10463.1837 P 121 a I I a I a 744 112 1 2 6-06 S0
10426.4287 300 5 I 4 6 2 S 662.911 3.4S1-04 6 10463.7476 P 300 6 4 3 7 3 4 842.368 6.7 E-0 20
10427.494S P 201 7 2 6 7 4 4 927.744 1 I (-09 20 10463.98s8 300 3 I 2 4 2 3 300.362 5 S8-04 6
10427.4983 8 102 6 6 0 7 7 I 1394.813 1.8 6-06 s10 10464.2148 P 121 5 3 3 5 1 4 399 45? 3 3 [-0 60
10427.4983 1 102 6 1 I 7 7 0 1294.813 3 6 6-06 50 10464 S909 201 4 2 2 5 2 3 44.110 4 0 6-03 10
10427.7987 201 9 3 2 I 3 3 891.548 4 741-04 6 10464.30s3 P 201 7 I 6 7 3 5 816 634 3 6 6-05 Io
10428.6192 201 6 2 4 6 4 3 716.724 4.021-06 1 10408.4453 300 7 6 2 8 4 S 1122.709 1 601[-OS 6
10429.0911 300 6 3 4 7 2 S 782.409 2 S96-04 8 10461.10 P 121 7 3 S 7 1 6 704 214 2 3 6-OS 60
10429.4043 P 121 6 2 4 6 0 6 125.347 S.3 (-0 15 10466.8029 P 20t 10 0 10 9 2 7 1201.92
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SIG4A VIi J 'KI'8C' J*1A4"C" I INIINSITY SIGMA VII J'KA'KC J 'C " INTI8IT
CM-I CM-I CM-2 ATM-I I CM-I Cm-I CM-2 ATM-I

10447.2927 S 201 8 2 7 8 2 6 982.912 1 5 [-04 10 10508.4139 P A 9 4 1 4 4 0 488.134 6.39[-09 6

10487,2927 6 201 7 7 1 7 7 0 1394.813 1 5 F-04 10 100.SI1911 8 .0 do 5 3 3 A 2 2 319.779 1 5 E-06 s0

10417.2927 I 201 7 7 0 7 7 I 1394.813 1.5 E-04 10 10509.432 P 300 4 3 2 S 2 3 446.510 2 4 E-04 10

10457.6273 8 300 7 3 4 7 4 3 931.237 1 3 E-06 50 10510.0894 P 102 6 I 6 7 2 5 782.409 3 1 1-06 79
10487.8820 300 4 3 2 4 4 1 488.107 1 9 f-06 S0 10510.9S24 201 8 3 6 a 3 9 1090.157 2.49F-05 6

10467.91 SI 121 9 0 9 8 0 8 744.064 7 4 F-01 90 10111.203 P 300 6 2 4 6 3 3 661.548 9. 1-06 15

1048.3882 201 2 0 2 3 2 I 212.1S6 1.556-04 6 10111.9428 * 300 2 1 3 4 0 4 222.052 2.5 F-04 50

10459.2872 P 300 4 3 I 4 4 0 488.134 5.7 E-07 90 10111.428 9 300 4 1 4 4 2 3 300.362 2.9 E-04 50

10499.1897 a 300 6 1 1 6 2 5 592.911 2.1 E-04 20 10512.2440 P 201 9 2 8 8 4 5 1122.709 4.5 1-06 10
10469.1867 8 121 9 1 9 8 1 8 744.113 2.9 1-04 20 10513.1079 P 300 3 2 1 3 3 0 285 418 2.1 f-05 IS
10489.8751 121 S 2 3 4 2 2 315.779 2.921-04 6 10113.2158 300 7 3 4 8 2 7 859.600 1 681-01 6

10471.0167 P 102 6 9 1 1 6 2 1216.189 2.0 1-06 50 10513.7223 121 7 2 5 6 2 4 602.773 7 911-09 6
10471.0825 P 102 6 9 2 7 6 I 1216.193 4.8 6-06 20 10114 1232 P 102 6 4 3 7 S 2 S19.83S 1 2 E-01 Is
10471.3540 003 8 4 4 9 6 3 1631.384 9.1 1-07 So 10114.2526 6 201 9 4 6 9 4 5 1360.23S 3 2 E-05 90
10471.9361 P 300 6 2 5 6 3 4 648 978 9.2 E-05 15 10114.22 6 121 8 4 5 8 2 5 982.912 3,2 -OS S0
10471.1789 P 121 8 3 6 8 1 7 882.891 2.7 1-06 S0 I0114.9872 300 5 2 3 5 3 2 508.812 3 1Il-O 5
10472.1031 121 6 2 S S 2 4 416.208 1.931-04 6 1014.8193 P 201 8 6 3 8 6 2 1411.646 2 1 E-05 S0
10472.947 121 6 1 5 S 1 4 399.457 6 701-04 6 10114.8747 8 201 8 6 2 8 6 3 1411.612 5 8 1-01 So
10474.5811 P 201 4 I 3 S 1 4 399.457 3.7 F-03 10 I0191.0758 P 102 6 4 2 7 S 3 1059.47 4 0 1-06 19

1047S.0001 a 201 S 1 5 6 1 6 447.252 6.5 1-03 20 10515.1700 P 300 6 3 3 7 2 6 709.608 1 5 1-O1 1
10475.0001 8 201 5 0 9 6 0 6 441.697 S.9 S-03 20 10116.7419 300 5 4 1 6 3 4 648.978 6 69E-0 6

1047S.6200 P 121 10 2 8 10 2 9 1293.634 4.9 C-0 50 1011.8696 P 003 6 4 2 7 6 1 121.193 1 8 I-06 s0

10478.0818 P 220 3 3 1 2 2 0 136.153 3 5 E-06 20 10517 1094 P 121 9 7 8 a 1 7 682.891 4 6 E-OS SO

10478.6678 121 3 3 1 3 1 2 173.365 U8 f-06 IS 10117,2052 8- 220 5 2 3 4 I 4 224.838 6 0 E-04 10

10476.8566 P 201 8 4 4 9 2 7 1201.921 1 6 1-06 90 10517.2052 0 300 3 2 2 4 1 3 279 497 6 0 E-04 10

10477 4882 P 220 3 3 0 2 2 1 134.902 8.2 1-06 20 10517.3811 P 201 9 9 5 9 5 4 1477.297 2.7 6-09 10
10477.9569 9 121 10 1 10 9 1 9 920.211 9 8 F-01 10 10518.S266 I 121 9 2 8 8 2 7 885.600 1 3 1-04 10
10477.936S 8 121 10 0 10 9 0 9 920.169 9.8 E-O 10 10518.52i 8 201 7 1 7 6 3 4 648.978 I 3 E-04 10
10478.3273 201 4 2 3 S 2 4 416.208 1 40E-03 6 10518.8419 a 300 8 3 5 9 2 a 1080.385 1 9 6-06 S0

10478.441S P 201 9 3 7 9 3 6 1282.919 2 4 F-05 20 10119.8320 8 121 7 7 I 7 7 0 1394.813 6 4 E-09 15

10479.4439 P 300 S 0 6 6 1 S 542.905 2 2 1-0 15 10919.9320 9 121 7 7 0 7 ? 1 1394 813 6 4 E-05 15

10479 7872 121 9 1 8 9 I 9 920,211 1 4 E-06 15 10120 4090 121 4 2 2 3 0 3 136 761 2.971-05 6
10480.9018 P 201 6 I 5 6 3 4 648 978 I 8 F-04 10 10520.9140 P 300 8 1 8 7 2 5 782 409 3 4 E-06 So

10481.1938 121 5 3 3 4 3 2 382.916 4 911-04 6 I0120.6684 P 022 5 4 2 6 3 3 661 S48 3 3 1-06 20
10482.4482 P 022 3 0 3 3 1 2 173 369 8 22E-06 6 10121.3402 P 121 7 3 S 6 3 4 i4" 978 1 1 E-04 t0
10483.315? 300 2 1 I 3 2 2 206 301 1.79E-04 6 10521.5677 P 201 3 0 3 4 0 4 222.012 3 7 1-03 20
10483.5320 6 300 4 0 4 9 1 5 326.62S 4 711-04 6 I0S21.9323 P 201 7 3 4 6 5 1 88 632 I 4 F-01 50
10483.5320 3 201 6 0 6 6 2 5 552 911 4 71f-04 6 10522 4227 P 201 3 1 3 , 1 4 224 838 9 6 1-03 7
10483.7683 P 300 4 2 3 5 I 4 399 457 2 20F-03 6 10522.7981 201 9 I 9 5 I 4 399 457 5 501-04 6

10482.9047 121 5 3 2 4 3 1 383 842 I 6 E-04 20 10522.9808 6 201 ' 6 2 " 6 1 1216 193 2 IS-04 9
10483.9574 P 121 9 2 8 9 0 9 920. 169 2.0 1-05 s0 10522.9808 8 201 6 1 7 6 2 1216 189 2 15-04 6

10484,5744 P 300 7 1 6 ", 2 S 782 409 3.S E-01 10 I0123.9009 P 201 9 S 4 9 9 S 7474 981 1 2 1-05 S0

1048S.0189 200 5 2 4 5 3 3 503.968 6,76E-05 6 1023.7626 201 4 0 4 4 2 3 300.362 ' Ul ;
1048S.6314 P 121 3 2 1 2 0 2 70.090 8.2 1-06 1 10124.1993 300 2 0 2 3 I 3 142.278 7 74-4 6
10486.S651 6 300 4 I 4 5 0 5 325.347 2.8 1-04 20 10124.7988 8 003 8 I 6 9 3 7 1216.232 1 I 1-04 20

104875093 P 102 7 4 3 8 5 4 1299166 5.8 E-06 15 10524.7588 6 300 5 3 2 6 2 5 992 911 I I E-04 20
10485.4088 P 121 7 2 6 6 2 5 S52.911 4 60[-04 6 1052S.1608 P 300 5 0 5 4 3 2 382.976 1 5 J-06 90

10488.9581 121 7 1 6 6 1 5 542 90 1 11-04 6 10129.7891 P 300 5 9 1 6 4 2 757 780 9 9 1-06 So

10490.2882 P 102 7 2 6 8 3 S 1050 157 1 4 1-06 20 I0126.2796 201 2 2 0 3 2 1 212 796 4 971-03 6
10490.7113 P 300 6 4 2 ? 3 9 816.694 2.2 E-05 20 10126.8547 P 300 5 5 0 6 4 3 7S6.724 2,4 1-01 20
10490 9292 201 3 3 0 4 3 1 383.842 7.061-04 6 10527.2552 P 300 3 1 3 3 2 2 206 301 7 0 1-09 20
10491.S219 201 4 1 3 4 3 2 382916 2 14-04 6 101276669 220 8 3 6 7 2 5 782.409 3 9 -05 90
10491.9993 201 3 3 1 4 3 2 382.516 2.19[-03 6 10127.6685 9 201 7 3 4 5 1 7 582.891 3 9 1-05 S0

10492. 169 P 300 S I 5 5 2 4 416.208 5 1 1-0 S0 10128.2667 220 7 3 S 6 2 4 602.773 1 901-05 6
10492.2392 P 201 3 1 2 2 3 1 289.219 3.28E-05 6 10128.3794 102 S 0 9 6 3 4 648 978 3 461-06 6

10492.5650 102 5 I 4 6 4 3 756.774 3. 1 E-06 S0 1028.5134 201 8 5 4 5 3 3 125 912 2 801-09 6

10492.9690 8 003 7 4 3 8 6 2 1411 646 3.1 E-06 50 10928 7719 P 041 5 5 1 4 3 2 382.516 2 9 E-06 S0
10492 6463 P 201 7 3 5 6 5 2 888 998 7 3 F-06 S0 10129 7156 8 201 2 1 1 3 1 2 173 365 1 2 E-02 S0
10492.6932 P 300 6 5 2 7 4 3 931 237 2 2 E-01 20 10129.7973 P 121 6 4 2 S 4 I 610 340 2 6 E-04 So
10493.0374 121 6 2 4 5 2 1 446 910 S.17-04 6 10529.9613 P 121 6 A 3 5 4 2 610113 6 2 E-05 20
10493.3056 P 022 7 4 3 8 3 6 1006.116 2 7 1-06 20 1030.0999 8 201 6 6 1 6 6 0 1049 058 7 14F-04 1
10493.7484 P 201 6 1 6 6 1 S 542 S9S 9 5 E-05 15 10530.0999 3 201 6 6 0 6 61 104S OS? 7 14F-04 6
10494.1173 201 6 3 3 5 S 0 742,076 2 4 1-06 So 10530.7118 P 207 2 2 1 3 2 2 206.301 7 62E-03 6
10495.4148 P 201 10 2 9 9 4 6 134088 8 0 8-06 90 10531.2S72 P 201 5 2 5 6 2 4 602.773 1 31-04 8
10495.7039 201 3 2 1 4 2 2 319 779 I 80-03 6 10932.1000 P 121 10 1 9 9 7 8 1079.080 2 9 E-07 s0

10496.2877 P 300 6 5 I 7 4 4 927 744 9.3 1-06 15 10532.3680 201 6 3 3 7 1 6 704.214 1 6 E-06 IS
10497 2661 P 022 2 2 1 3 1 2 173.369 3 7 6-06 so 10132.6933 P 201 6 1 6 5 3 3 S03.968 6 3 1-06 S0
10497.3908 300 1 7 1 2 2 0 131163 I 97[-04 6 10532.8298 300 9 I 4 5 2 3 446.910 1 28E-04 6

10498.7767 201 4 0 4 S 0 9 329.347 8.3 F-03 10 10133.4349 8 022 5 4 1 6 3 4 648.978 6 2 6-06 So
10499.0339 P 201 4 1 4 S I 9 326.625 2.6 E-03 20 10534.669S P 300 4 0 4 4 1 3 275 497 7 39f-05 6

10500.33?7 201 1 0 I 2 2 0 131.163 1 3 8-01 15 10534.8487 8 201 8 0 8 7 2 S 782.409 3 4 E-01 So

10500.7309 201 7 2 6 7 2 5 782.409 1 631-04 6 10534.8813 6 201 a 4 9 8 4 4 1131.776 3 4 6-09 S0
10101.2898 121 6 3 4 5 3 3 503.968 1.32E-04 6 10135.7708 P 102 6 1 6 6 4 3 796724 2 4 E-07 S0

101.4915 P 300 7 2 S 7 3 4 842.356 I.7 1-OS 10 I0139.1346 P 201 6 4 2 7 2 9 782.409 7 2 6-07 20
10501.7070 1. 201 9 0 9 8 2 6 982.912 6,4 E-06 90 I013&.6162 P 003 5 2 7 9 4 S 1240.885 7 2 E-07 20
10101.8731 6 102 9 9 0 6 6 1 1045.07 2.4 1-05 90 I0137.1149 a 300 2 1 2 3 0 3 136.761 5 3 E-06 90

10501.8731 8 702 9 S I 1 6 0 104S.058 2 4 1-OS So 1037.3189 201 3 0 3 3 2 2 208.301 2.12F-04 6
10102.0816 P 201 3 I 2 4 I 3 275.497 2.40[-03 5 10537.9078 201 7 9 3 7 9 2 1s9 839 2 721-04 6
10103.1347 P 121 8 1 7 7 1 8 704.214 2.4 6-04 10 10137.8779 P 121 8 3 6 7 3 S 81.684 4 4 1-01 is
10103.2391 P 300 S 4 2 6 3 2 651.540 2.8 E-01 20 10338.081S P 201 7 5 2 7 5 3 1059.647 9.0 E-05 10
71041719 300 7 1 0 2 2 1 134.902 4.811-04 6 10538.798 P 300 2 1 2 2 2 I 134.902 1 8 1-04 20
10504.2949 P 121 8 2 7 7 2 1 701.608 6.9 1-OS 10 I0138.1716 P 300 4 4 1 S 3 2 508.812 S 3 1-OS 10

1004.8921 P 201 3 2 2 4 2 3 300.362 5 4 1-03 10 10531.7431 P 201 5 I S 4 3 2 382.916 1 8 6-0S 70
10504.7841 6 300 6 1 5 9 4 2 910,113 8.8 1-04 20 i0140.0419 3 121 a 2 6 7 2 782.409 7 9 1-01 20

104.7641 9 300 3 0 3 4 I 4 224.138 8.8 1-04 20 10540.439 201 4 1 4 3 3 1 28S.219 2 7 1-06 IS
IOS1.4734 p 201 5 0 S 5 2 4 411.208 1 761-04 6 10641.1340 p. 121 9 3 2 s I s 326.12S 2 7 1-06 S0
1051.8319 P 300 6 1 1 7 9 2 105.939 3.4 1-06 20 10542.343 P 003 5 4 2 6 6 I 104S.057 2 2 6-06 20
1006.1005 P 201 9 6 4 9 1 3 1631.384 1 4 1-0 10 10542.6646 P 300 79 S3 66 0 104%.058 4 7 1-06 90
1010.2000 P 201 9 3 7 8 9 4 1295.15 I 8 0 90 10142.9210 300 I 0 1 2 1 2 79 495 6 816-04 6
10106.2344 P 201 9 6 3 9 6 4 1831.251 S 4 E-06 I 10143,0888 p 300 1 S 2 6 6 I 1049 07 t t 1-05 s0
10107.4231 121 6 3 3 S 3 2 508.812 3 61[-04 6 10143.7832 201 2 0 2 3 0 2 136.761 7 3 6-02 20
10507 6348 P 102 7 2 S 8 4 4 1131.171 3 7 ?-06 90 1054S.1193 P 201 6 5 2 S s I 888.832 2.9 E-04 t0
I1SO?.8382 * 121 3 3 0 3 1 1 142.273 2.3 1-06 So 10491.2443 P 201 6 S 1 6 5 2 8881998 8 7 1-04 10
106.2058 S 121 S 4 2 4 4 I 488.107 2.3 f-04 90 I0949.310 P 201 2 I 2 3 1 3 142.278 3 5 1-01 10

10508.2018 * 300 S 0 9 5 1 4 398.497 2 2 f-04 So 10%45.9441 8 201 2 0 2 2 2 1 134 302 3 3 F-04 20

II ia mia • i I I I



S IGINA vie J'KAC ,j'KA*KC" IN 1TENSITY S A ra J 'K4AKt' .j'KA"KC " INTENSITY
Cm-I Cm-I CM-2 AItM- I CM-I CM-I CM-2 4rM-It

10545.7292 P 102 7 3 4 8 4 5 1122.709 1 a E-05 So 10586.2745 8 300 6 2 4 7 1 1 586 479 8 5 7 E-06 10
10545.9090 P 300 4 1 3 4 2 2 315.779 6.8 E-09 10 10566.5999 p 201 4 3 1 4 3 2 382.516 4 8 E-03 10
10146.8749 9 300 3 3 1 4 2 2 315 779 4.6 I-OS 10 10587.2290 P 121 6 4 2 6 2 5 S52.911 7 1 E-06 SO
10547.0174 P 201 10 3 7 11 1 10 1524.849 1 2 E-06 S0 1087 2680 P. 300 7 4 4 8 1 1 882.891 4 5 E-06 SO
10547.4567 P 102 6 3 4 7 4 3 931.237 17 E-09 IS 10567.6024 P 201 6 3 3 6 3 4 648.978 6 615-04 8
10548.2419 8 201 5 2 3 4 4 0 488.134 I 0 1-06 50 10588.6198 P 201 4 1 3 3 3 0 28S.418 3 0 (-0 50
10948.5509 P 201 9 5 5 10 3 8 1441.128 1 0 8-06 20 10589.0976 P 201 3 3 I 3 3 0 28.418 I I 1-02 10
10549.1190 P 102 6 2 S 7 3 4 842.396 2.6 E-0 10 10589.5604 6 201 3 3 0 3 3 1 285 219 I 0 E-02 20
10542.2610 201 7 4 4 7 4 3 931.237 3 141-04 6 10989 6604 6 201 0 0 0 1 0 1 23 794 1 0 E-02 20
10549.7289 P 201 8 3 S 7 5 2 1099.83S 5 1 1-08 so 10589 5604 8 300 5 3 2 4 4 1 488 107 1 0 8-02 20
1049.7987 P 121 S 4 2 S 2 3 446.910 3.2 E-09 10 10589.9273 P 201 6 0 6 5 2 3 446,10 3 9 6-OS 10
10550.0818 121 7 4 4 6 4 3 756.724 1.221-04 6 I0990.S6S4 P 121 9 S S 9 3 6 1292 919 2 8 8-06 S0
10550.1624 201 4 I 4 4 I 3 275.497 3.49E-04 6 10591.1361 P 022 . 2 I 2 I ' 79.49S 1 0 E-06 IS
10560,622 8 102 10 3 8 11 2 9 1690.665 6 ,79-06 6 10591 2281 P 201 7 3 8 3 6 1006 116 3 1 E-06 20
10590.842S P 300 2 2 1 3 I 2 173.365 4 03(-04 6 1091 4689 9 201 6 9 1 7 3 4 842.3 6 2 3 8-06 S0
1090.9195 P 121 7 4 3 6 4 2 757.780 9.0 1-0 50 10592.4S37 201 2 1 2 2 1 1 99 17S I 40E-03 6
10551.2200 102 S 2 3 5 5 0 742.076 3.96E-04 6 1092.8680 P 201 3 2 2 3 2 1 212 156 6 2 E-03 10
10S1.6829 P 201 5 5 0 S9 5I 742.073 6.9 E-04 10 10593.8731 201 7 3 4 7 3 5 816 694 6 37E-05 6
10551.7936 P 201 9 . I S 9 0 742.076 1.6 1-03 10 1094.0908 P 30 % 8 2 7 7 3 4 842.356 2.S E-06 20
1052.1920 300 3 1 2 3 2 1 212.196 2 126-04 6 10994.1726 201 10 3 7 9 9 4 1477 297 I 7 6-06 15
1092.4589 P 022 4 4 1 5 3 2 508.812 7.8 E-06 1S 1094.8983 P 201 7 4 4 8 2 7 885.600 2 3 1-06 15
10593.1312 I 121 8 3 5 7 3 4 842.356 3.0 E-05 S0 10596.0097 300 8 4 9 7 s 2 1059.83S 1 8956-0 6
10993.4539 300 2 1 1 2 2 0 136.163 4.94E-05 6 10997.4086 P 201 7 2 S 6 4 2 757 780 2.S 8-06 20
10993.8498 P 201 10 1 9 9 3 6 1282.919 2 8 E-06 20 10997 8073 300 4 2 3 3 3 0 28.413 1 718-00 6
10994.0842 121 9 3 7 8 3 6 1006.116 S.921-09 6 10598.1214 P 102 9 1 8 10 2 9 1293634 6 666-06 6
10594.3180 P 102 6 2 4 6 5 1 688.632 I 0 E-06 20 10598 6479 P 003 6 3 3 7 5 2 109.835 3 1 E-06 50
1059.0634 P 121 9 2 7 8 2 6 982.912 2.0 E-05 10 10599.0936 P 201 6 2 4 7 0 7 S86.243 3 7 E-08 S0
10555.3892 P 102 7 2 5 7 5 2 1059.83S 1.0 1-06 SO 10599.2813 P 201 3 3 0 4 1 3 275 497 1 0 E-06 50
1096S.0674 201 8 4 4 8 4 5 1122.709 9.94f-09 6 10599.4953 121 8 S 3 7 5 2 1059 839 2 696-09 6
1096S.2974 300 3 0 3 3 I 2 173.365 3.90E-04 6 10599.658 P 300 7 2 5 8 I 8 744 163 3 8 8-06 15
105957 4317 P 201 1 1 0 2 1 1 95.175 2 6 E-03 10 10599 7694 P 102 5 2 4 6 3 3 661 548 8 3 8-06 15
1097.6026 P 201 7 4 3 7 4 4 927.744 I 0 8-04 20 10600.8494 201 2 2 1 2 2 0 136.163 4 63E-03 6
10598.2732 201 S 2 4 S 2 3 446.510 1 071-03 6 10601 1666 P 300 6 3 4 5 4 1 610 340 1 8 1-0 10
10558 3898 P 201 9 4 5 9 4 6 1340,885 1 2 8-05 50 10601 6703 P 201 2 2 0 3 0 3 136 761 1 8 1-05 I
10998.6313 P 300 8 5 4 7 6 1 1216.193 3 7 6-06 20 10601 8903 P 302 6 4 3 7 1 6 704 214 S 0 8-06 15
1059.0738 P 121 6 S 1 5 9 0 742 076 8 0 E-0, 10 10602.0694 P 121 4 3 2 31 I 142 278 6 6 6-06 s0
10599.1338 P 121 8 5 2 5 S I 742.073 2.9 1-01 20 10603 9297 P 201 2 2 0 2 2 1 134 902 1 4 '-02 I'
10999.25981 201 9 4 3 6 4 2 797 780 3 32E-04 6 10605 041 P 201 1 1 1 1 1 0 42 371 1 0 i-02 10
I0960.0484 201 8 3 4 63 3 661.S48 2 62E-04 6 10405 1817 P 2I 3 2 1 3 2 ' 206301 2 I -03 1 n
10561.8212 P 201 S 4 2 8 4 3 756 724 9 318-04 6 10605 9039 P 201 5 0 5 4 2 7 315 779 3 1 E-05 10
10962.0114 P 022 3 1 2 3 0 3 136.761 I 5 1-01 90 10606,1001 022 4 1 4 3 0 2 116 761 2 441-05 S
10562.5129 P 300 3 3 0 4 2 3 300 352 I 3 E-04 50 10607 1566 8 300 7 2 6 6 3 3 661 548 2 0 E-05 20
10562.5494 P 300 0 0 0 1 1 1 37 136 1 4 E-04 .0 10607 .166 8 201 8 I 7 3 4 8473.6 2 0 1-05 20
1063 4640 P 300 1 I 2 0 2 70.090 1 2 8-04 10 10607 2S63 P 300 8 4 4 7 5 3 1019 647 1 9 F-06 s0
t063.5994 P 121 5 2 3 4 0 4 222.052 2 8 t-06 50 10607 4590 201 3 0 3 2 2 C f36 163 9 028-05 6
10963 6716 022 3 1 2 2 2 1 134 902 1 6 8-05 1S 10607 6808 8 300 10 3 8 9 4 5 1360.235 1 I 8-09 15
10964.5788 P 201 10 4 6 10 4 7 1581.336 4 8 1-06 IS 10607,6808 8 003 7 0 7 8 2 6 382.912 I I E-0S 15
10965.3390 P 300 6 4 2 S S 1 742 073 1 1 E-06 S0 10609.1096 102 7 2 5 8 1 6 t006.f16 I 13E-01 6
1056.7804 P 701 , 0 7 6 2 4 602.773 5 6 8-06 20 10610 7394 201 4 2 2 4 2 3 300.362 2 45E-03 6
1056S.9294 P 102 9 2 7 10 3 8 1446.128 6 2 E-06 s0 10611 1278 P 201 7 2 5 8 0 8 744 064 3 6 E-05 50
1066.1118 P 102 6 3 3 7 4 4 927 744 1 2 8-0 0 10611 7042 P 300 6 2 5 9 3 2 908 812 1 8 (-06 15
10566.4094 P 201 I 0 1 2 0 2 70 090 3 7 8-03 10 10611 9686 P 201 4 0 4 3 2 1 212 156 I 6E-04 6
10568.9390 P 201 5 4 2 5 4 I 610.340 2 4 1-03 10 10612 2229 6 003 a 2 6 9 4 5 1360 235 2 838-09 6
10967.0172 P 201 5 4 I S 4 2 610112 ? 3 8-04 t0 10612 222S9 201 S I 4 4 3 1 383 .42 2 83809 6
1057.3391 P 121 10 2 8 9 2 7 1201.921 7 8 1-06 50 10612 7461 102 4 3 2 5 4 I 610 340 4 261-09 5
1067 9209 201 1 I 1 2 1 2 79 495 8 0 6-03 10 10617 8120 P 300 4 2 2 3 3 1 285 219 1 8 8-06 50
10568.0728 P 102 9 1 S 4 2 610.113 6 8 8-05 20 10613 2162 300 9 3 6 9 2 7 1201 921 9 996 -06 6
10966.9821 P 121 6 3 3 6 1 6 447 252 3 4 E-06 20 10614 6721 P. 300 6 3 3 5 4 2 610 113 6 3 E-06 50
10569.4177 P 121 8 4 5 1 4 4 927 744 2 7 1-09 19 10614 7164 P 102 4 3 I 9 4 2 610 111 1 a E8o0 20
10989.6978 P 201 4 3 1 5 1 4 399.457 1 2 8-06 10 10614 7858 P 300 ' 3 5 6 4 7 7S7 780 9 2 8-06 50
1070 5378 8 121 2 3 1 " 1 2 79 495 2 6 8-06 50 10615 2789 P 300 1 1 0 1 0 1 23 794 6 4 E-04 10
1071 3021 300 2 0 2 2 1 1 95 179 I 60E-04 6 1019 4704 P 201 1 1 0 1 1 37 136 3 2 8-D3 10
1071 4517 300 4 2 2 5 1 5 326 621 2 491-09 6 10616 319 P 300 8 3 S 8 2 6 982 912 I 4 8-05 15
10571 7343 P 121 9 4 4 7 4 3 931 237 7 8 1-OS 10 10616 4549 8 300 3 3 4 7 2 5 782 409 8 448-05 6
10572.1622 P 201 4 4 1 4 4 0 488 134 2 0 8-03 20 10616 4149 9 20? 7 6 2 8 4 5 1122 709 8 448-0S F
10577 2262 P 201 4 4 0 4 4 1 488,107 S 9 1-03 10 10616 8036 P 022 8 3 6 7 4 3 931 237 3 9 E-06 SO
10972 7846 P 121 4 3 1 3 ! 2 173 365 9 7 8-06 50 10616 7469 P 300 8 4 4 8 3 5 1090 157 I 2 8-0 5
1072.9179 8 102 4 4 0 1 5 1 742.073 4 I 1-0 20 10617 2784 P 121 7 6 2 6 6 I 1041.07 2 198-09 6
10572.917S 8 102 4 4 1 5 S 0 742 076 4 1 8-05 20 10617 3864 P 121 7 6 1 6 6 0 104S.058 7 36E-06 6
10973.6887 300 3 2 I 4 I 4 224 838 1.41[-04 6 10618.3226 P 121 9 S 5 8 5 4 1259.166 2 14-0 6
1073.8992 201 3 1 3 3 I 2 173 369 2 088-03 6 10618.4997 P 102 8 3 6 9 2 7 1201 921 7 03F-06 8
10574.9472 201 5 3 3 5 3 2 S08 812 2 011-02 6 10618.9442 B* 003 S 3 2 6 5 I 888.632 6 3 t-07 S0
1074.9979 P 201 6 2 4 5 4 1 610.340 7 7 E-06 20 10619.9268 P 300 2 1 I 2 0 2 70.090 2 43E-04 6
10979.4145 9 102 1 5 8 2 4 602 773 2.2 E-09 90 10519.9901 9 201 7 I 6 6 3 3 661 948 1 9 6-05 S0
10976,1469 P 300 S 2 3 6 I 8 447.2S2 2.8 8-0 1 10620 1686 P 201 5 2 3 S 2 4 416 208 3 0 f-04 10
10576.3176 P 022 3 0 3 2 1 2 79 495 1 5 E-05 IS 10621,0709 P 201 6 5 5 3 2 ,508.1112 428-05 6
109777172 P 200 a 4 9 9 ! a 1079.080 2 7 1-06 50 10622.0062 1 201 8 2 6 9 0 9 920.$89 7 I E-05 20
10577.0033 P. 121 4 4 0 4 2 3 300.352 S 3 8-06 So 10622,0062 8 300 S 3 3 6 2 4 602 773 7 1 6-09 20
10977.0991 P 300 9 9 4 8 6 3 1411,612 2 I 1-06 10 10622.9609 9 300 4 2 2 4 I 3 279 497 1 9 8-04 10
10978.7§18 201 4 2 3 4 2 2 319.779 8 93(-04 4 10822.5809 8 300 5 4 2 6 1 S 542 90 I 9 F-04 60
10973.0029 P 121 7 S 2 6 5 I 888 632 2 37M-05 6 10623.5873 P 201 2 I I 2 I 79 491 4 0 8-03 10
60979.3733 121 7 5 3 6 5 2 888.698 7 121-0 6 10623.9422 P 300 5 2 3 9 I 4 399.497 3 73-04 6
f0680.0460 300 I 0 l I f 0 4237f 4 94f-04 6 60129.1622 v 300 3 2 I 3 1 2 173.365 7 5 -04 to
10960.3440 P 121 1 4 1 5 2 4 416 208 3 I 1-06 SO 11625 487 P 102 8 I 1 9 2 8 1080.381 7 4 8-06 20
1080 899 P 201 9 4 6 10 2 9 1293.634 t 8 t-06 so 1042S.6140 P 111 7 9 3 7 3 4 842.3 6 I 7 1-06 20
10510.9349 F 102 S 3 3 6 4 2 797.790 5 9 8-06 15 10629 7420 8 300 S 3 3 6 0 6 441697 9 8 8-01 20
10981.9688 6 003 6 3 4 7 1 3 109.847 3 2 f-07 90 10629 7420 6 201 10 3 7 10 3 8 1446 128 $ 8 1-06 20
1063.2046 P 300 2 2 0 3 I 3 142.278 5.0 E-05 10 10626.2597 P 102 6 2 4 7 3 5 816 694 6 9 (-06 20
1013.$991 201 4 3 2 4 3 I 383.842 I I51-03 5 10628.9974 P 107 8 S 4 8 6 3 1411.612 2 9 F-06 1s
10584.3093 P 300 5 3 3 4 4 0 488 634 3 0 1-06 Is 10627 1664 100 3 I 2 1 0 3 136 761 5 661-04 6
10184.8248 P 201 9 I 8 8 3 5 1090.197 4 9 1-06 Is 10628.2620 P 022 2 2 1 I 1 0 42 371 1 698-09 6
1098|.372 201 s 3 2 5 3 3 903.968 6.311-04 6 10628 498 P 300 9 5 4 9 4 S 136039 I I 8-Os 20
10985.4430 P 003 9 0 S 6 4 2 7S7.780 4 4 [-0 20 60423.0682 102 9 0 9 10 1 10 1114 $49 1 868-09 6
10981.2024 P 022 6 4 2 S S I 742 073 6 9 1-06 S0 10829 3410 P 300 7 0 2 I I 1 37 136 4 9 6-01 10
10988.2749 8 201 8 4 S 9 2 6 I080.385 6 1 1-06 10 10629 4428 P 100 3 I 2 2 2 I t34 902 2 7 8-06 10
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1 0629,+6487 300 6 2 4 6 1 5 542.905 6, SSE -05 6 10672 4839 201 4 2 3 A 0 4 222 052 I 94f -04 6
t0630.3074 300 2 2 0 2 1 1 99.175 1 93|-04 6 10172.581 p 201 9 4 6 9 2 7 1201.921 984 E-06 so
10110.6259 IF 300 4 3 2 S 0 5 325.347 9 7 E-06 20 10673.2360 F 300 S 5 0 5 4 1 610 340 1 14F -04 6
10930.9942 p 300 8 7 2 8 6 3 1411.612 6 4 E-06So5 10673.0582 P 300 5 5 1 5 4 2 610 113 ? 9 E-0s so
10311190 F 300 5 1 2 5 2 3 441,910 3 7 E-04 20 10973.$304 F 201 3 0 3 2 0 2 70.090 5 0 [-03 10
10931.4120 p 300 9 4 5 a 5 4 1215|. 16 3 5 11-06 SO 10974.2817 P 300 10 1 a 10 2 9 1291.634 4 8 F-06 20
10531.692S IF 300 7 4 3 7 3 4 542.3S$ 8.21(-0S 6 1067s. 1427 p 300 4 1 4 3 0 3 136.761 1 IOE-03 6
10632.4289 201 6 2 4 6 2 5 552.911 2.991-04 6 1067S.3197 F 201 3 2 1 2 2 0 136 163 2.30F -03 6
10633.5549 300 1 1 1 0 0 0 0.000 8 091-04 6 10677,0187 9 201 7 1 5 7 1 6 704.214 1 4 E -04 SO
10634. 1280 003 4 0 4 S 4 1 $10.140 1 8 E-06 15 10877.0157 8 107 3 2 2 4 3 1 581.942 1 4 E-04 50
10639 .0153 It 102 4 1 4 5 2 3 446.510 1 1 E-05 20 10677.0704 P 300 6 6 1 6 5 2 888.S98 6 2 1 -05 20
10535.2805 F 201 3 1 2 3 1 3 142.278 5S2 2-04 6 10677,064 P 022 4 4 0 A 3 1 383.842 1 3 E-CTS 15
io89s.9686 0 102 7 5 2 7 6 1 1211. 193 3 5 (-06 Is 10477.92S9 9- 102 8 S 4 9 4 5 1350.235 3 4 E -06 SO
108361186Is 8 201 5 3 3 6 1 6 447.2S2 S 4 E-05 20 10178.2492 9 201 a 3 6 8 1 7 882.891 2 4 F-0~s 10
10631. 1156 8 102 7 S 3 7 6 2 1211.189 5 4 1 -04 20 10678.2492 9 022 S 4 2 S 3 3 S03,969 2 4 1 -OS 10
!013.S003 201 1 0 1 0 0 0 0.000 1 99F-03 6 10673.538] P 121 6 3 A S 1 5 326.62S 2.5 f[-06 SO
10837 071989 201 7 3 5 a I a 744 163 3.2 1-01 So 10678,6922 P 201 6 3 4 6 1 5 S42 905 3 7 E-OS TO
10639.1291 8 300 4 1 3 4 0 4 222.052 1 8 f-04 So 10678.7S82 P 022 4 4 1 4 3 1 j621§16 3 7 E-05 10
10640 0569 P 003 4 3 2 5 5 I 742.073 6 a E-07 so 10679 9823 8 300 5 1 4 4 2 1 3W0362 8 4 E-06 20
10640,6018 P 300 3 3 1 4 0 4 222.052 1 8 E-06 15 10579.2162 P 00)3 6 2 4 7 4 3 931.237 21 E-06 50
10640 8816 P 300 S 2 3 4 3 2 382.S14 9 0 F-06 20 10679.4357 201 S 2 4 5 0 S 325.347 4 2S(-04 6
10640.924S P- 201 8 3 6 9 1 9 920.211 2.4 E-06 50 10880 1729 102 7 0 ? 8 1 a 744 163 9 41(-05 6
105411887 P 102 3 3 1 4 4 0 488.134 5 1 E-OS 50 10680.4681 102 7 1 7 S 0 a 744 064 3.46(-05 6
101141 6441 P 300 4 3 1 4 2 2 31S.779 1 340-04 6 1060.7403 P 30C 7 1 6 ? 0 7 S86 243 6 1 E-05 10
10642. 13S7 6 300 7 3 4 6 4 3 756.724 1 3 f-CIS SO 10681,8367 P 300 2 2 1 1 0 42 371 a 2 F-05 2 1
10542 1357 9 102 6 s 1 6 6 0 104S.058 1 3 E-OS so 10682.2187 8 3()O 1 2 6 1 7 586 479 1 2 E-03 20
10643 9250 201 6 6 0 7 A 3 931 237 4 4 E-06 15 10682.2187 8 201 4 3 2 3 ) 1 285 219 1 2 E-03 20
10544 3178 0 102 5 2 3 6 3 4 648 978 3 3 E-05 50 10682,3828 8- 300 a ? 1 9 4 S 1360 23S 4 4 F-03 10
10644 7121 300 2 2 1 2 I 2 79 49S S 421-04 6 10682.3828 9 201 3 1 2 2 1 1 9S 17S 4 4 E-03 10
10644 8960 F 201 5 5 1 6 3 4 648,978 8 1 E-06 10 10582.6292 P 201 6 1 5 6 1 6 447 2S2 S 6 E-04 so
1064S 5917 P 201 7 2 5 ? 2 6 T709408 2 3 F-05 10 10682 8493 9 300 5 0 5 1 1 4 224 830 S 27(-04 6
10645 8559 8 300 6 4 2 6 3 3 661 548 5.2 [-05 50 10632.8493 8 107 7 4 3 1 5 2 10S8 835 5 27(-04 6
10648 930S 0 3C) 4 A I S 1 4 399,4S7 2 9 1-06 So 10583,08s, P 003 8 6 2 9. 6 3 1631 384 5 4 E-06 SO
10649 2074 201 4 1 3 4 1 4 224.838 6.67[-04 6 106833812 P 201 4 1 4 3 1 3 142 278 5 0 [-03 10
10649 7291 P loot 8 4 5 8 3 6 1006,116 4 1 [-05 10 10683.6981 P 201 4 3 1 ? 3 0 285 418 3 5 F-03 10
10650 0830 P 300 2 1 2 1 0 1 23,794 2 1 E-03 10 10683.9014 P 201 5 3 3 5 1 4 399 4S7 1 32F -04 6
10590 1020 a. 300 3 0 3 2 1 7, 79 495 4 1 E-04 SO 10684 3406 P 270 1 3 5 S 0 5 446 997 2 9 f -06 so
10650 4217 P 300 3 2 2 3 1 3 142.278 3 8 E-04 50 10684 8292 102 3 2 4 3 2 -232 516 1 07E-03 5
10SS0 4924 P 201 , 1 2 1 1 1 37 136 3 4 E-03 10 10689.8039 9 003 -? !90690 7 S E-06 7C
10650 7169 300 3 3 0 3 2 1 212 156 4 06F-0 4 5 10685 8039 8 003 2 15 90 630 2 6 -06 2-1
10650,9389 P 121 7 5 2 7 3 S 816 694 9 0 1-06 SO 10686 0820 0 102 S 4 2 6 5 1 888 632 4 8 E-06 SO
10651 0810 P 300 8 2 6 8 1 7 882 891 1 6 (-OS 20 10696.31s1 P 300 1. 5 4t 0 4 722 052 2 & E-04 , 0
106SI1 959 P 022 7 3 5 7 2 6 709 808 6 4 E-06 20 10696 $312 P 201 10 3 9 to 1 9 1293 019 5 4 E-06 20
10651 4892 P 102 7 1 6 8 - 7 885.600 3 1 1-05 10 1068619255 P 201 10 2 a 10 2 9 1293 634 1 6 1 -05 10
10652 1212 P 300 a S 4 8 4 5 1122 709 3 2 (-OS 10 10687 3630 P 201 4 0 4 3 0 3 136 761 1 5 1-02 t0
10652 1689 9* 121 6 S 1 6 3 4 548 978 4 0 6-06 50 10688 2346 P 201 4 2 3 3 2 2 206 301 3 0 E-03 10
10653 174S P 121 a s 1 8 3 6 1006 116 7 9 1 -06 Is 10688.3453 P 300 2 2 0 1 I 1 37 136 S 4 F-05 20
106S3.4684 P 300 7 4 4 7 3 5 816.694 2 8 E-OS 10 10688 7726 201 S A 2 4 4 1 Age,107 1 13F-03 6
110653.992S .100 5 1 4 5 0 S 32S.347 2 6 E-04 10 10966.9976 2c1 S A I A 4 0 48V 134 ] 95(-04 6
106S4 1989 a 102 a I a 9 0 9 920 169 6 9 E-0S 20 10690,0528 102 S 1 5 4 4 0 488 134 3 lOt-OS 6
10854 51s5 p 121 5 5 0 S 3 3 S03 968 a88 E-07 So 1090 2411 P 102 5 4 2 S 5 1 742 073 9 3 1-07 So
10685 3906 P 300 4 1 3 3 2 2 206 301 3 S 1-06 so 10590 2986 a 102 5 4 1 5 1) 7 42 076 1 6 E-06 50
1065S,6114 300 4 3 2 4 2 3 300,362 S 2 1(-04 S 101111.7763 a 121 8 3 5 1 6 704 214 1 6 E-05 so
10899.2314 300 S 3 3 5 2 4 416 208 1 41F-04 6 10691 2763 6 102 a 0 a a 1 7 882 891 1 6 f-06 so
1011S13534 300 3 3 1 3 2 2 209 301 1 27F"04 6 10691 3982 P 300 a I ? a 0 a 744 064 6 A E-06 IS
106S6.?S07 P 201 ' 0 2 I 0 1 23 794 1 2 1-02 10 10021 6787 201 6 5 11 5 5 1 742 07) 1 04[-04 6
106U9091 0 300 5 4 1 S 3 2 S011.812 4 2 E-04 SO 10|91.7866 201 6 5 1 5 S 0 747 076 1 9AF-04 A
10656 9091 a 300 7 S 2 7 4 3 931 23? 4 2 E-04 50 1069t 9412 p 201 4 3 2 4 1 3 2'S 497 3 0 E-05 15
106S7 0694 P 022 7, 4 3 7 3 4 842 356 1 4 F-OS SO 10692,1502 P 201 11 3 9 11 1 10 IS24 849 3 3 E-06 15
10857 1261 F 300 5 4 3 6 3 4 648.276 1 7 E-04 10 10692.28S2 8 300 8 2 ' ! 1 8 744 163 1 6 E-OS .10
10657 5506 0 201 1 T 2 ? 7 I 1394 813 3 11I-Os 6 10692 4289 300 9 3 6 i. d 5 1122 709 4 5 E-06 15
10S57 $so$ 8 201 a 1 I 7 7 0 1394 813 3 IIE-05 6 10692,0649 8 003 10 3 1 11 1 a 1813 223 1 3 1-05 50
10857.S506 a 102 7 2 6 a 1 7 882.891 3 111-OS 6 10693 19S7 P 201 i2 2 10 '? 2 1 1 1774 751 1 2 E-06 50
logs$ 3878 300 4 2 3 4 1 4 224.838 8.84E-04 6 10693 3797 P 121 6 4 3 5 0 6 446 697 6 2 F-O5 1
106585S961 It 300 6 3 4 6 2 S 552 911 2 571-04 6 10693,6286 8 121 6 4 S ? 3 446 510 1 A 1-06 50
10659 9753 9 100 7 S 3 7 4 4 927 744 4 9 E-05 Is 10694 1164 9 201 1 6 6 6 0 104S 0T68 3 2 -04 10
10659,9753 6 102 10 3 8 10 4 7 1581 336 4 9 [-05 IS 10694,1164 8 201 7 6 6 6 1 104 S? 5 3 C-04 IC
10659 9753 a 300 9 2 7 9 t 9 1079.090 4 9 E-05 is 10694,8433 P 300 7 2 S 6 3 4 648.978 8 3 E-06 15
10660.2301 P 300 8 6 3 1 S 4 125S.166 2 2 I-Os so 10695.202 P 201 7 1 6 7 1 7 S86 479 6 3 E-OS IS
1060W7121 P 201 2 1 1 I 1 0 42.371 9 9 E-03 10 109S.7234 300 6 0 6 5 1 S 326 $25 1 4[-04 6
10861 S17S 0 30(0 S 4 2 5 3 3 503268 7 9 E-05 20 10868.9S6| @- 121 S A 2 4 2 3 300 362 14 E-04 so
10662.2425 022 a 3 6 8 2 7 885.600 2 1 E-05 is 1068|.2831 P 102 6 3 4 1 2 5 782 409 15 1-05 10
108|2.3605 P 300 5 2 4 S 1 5 326,625 83 1 -05 15 10696.3172 P 102 S 1 4 6 2 5 562 911 a6 f -05 10
10662.8007 P 201 11 4 8 11 2 9 1820.665 1 8 6-06 20 10128,8886§ 201 7 2 6 , 0 7 $86 243 1 SS-04 6
110662.91983 300 1 1 S 7 2 6 709.608 S.311-05 6 10167.2478 P 300 6 1 6 S 0 S 32S 347 I 1 -04 10
10161,4695 300 1 1 3 2 0 2 70.090 4.92F-04 6 10197.4172 P 201 5 1 5 4 1 4 224 838 ) 3 -02 10
10163.52S2 P t02 4 2 2 S 3 3 503.968 2 4 (-0s so 10628.0910 8 201 ?1 4 4 7 2 5 782 409 13 I-OS SO
10684 9703 It 00 4 4 0 4 3 1 18342 7 6SF*0 6 t0898.2193 P 003 9 S 5 10 S 6 1718 718 4 7 -06 20
106§5.8693 300 4 4 1 4 3 2 392.116 2.35E-04 6 10898,4988 P 300 6 1 S S 2 4 416 206 I 1 -0s so
10666.2516 300 6 5 1 6 4 2 757.780 3.201-06 6 t0598,9454 P 201 4 2 2 3 2 1 212 1186 a4 E-0) 10
1068i,7233 P 022 6 4 2 1 3 3 661,548 7 7 f-06 20 1062.1303 P 201 5 0 5 4 0 4 222.062 42 E-03 10
104ii.9224 P 201 2 2 1 2 0 2 70.090 8 4 1-05 10 10700.672S P 201 A 1 3 ) I 2 171.36s 1 (-02 20
10997.2057 F 300 i 5 2 5 4 3 79i.724 1 0 E-04 10 10700.8424 P 201 5 3 3 4 3 2 382.316 4 1 E03 10
10667.7647 0 201 3 1 3 2 1 2 79 49S 1 4 1-02 10 10701 IS04 P 201 3 3 1 3 1 2 171.36S 3 7 -OS 10
10667.8973 300 4 0 4 3 1 3 142.278 1 9 1-04 20 10701.4271 v 003 5 2 3 6 4 2 757, 780 6 S -06 so
10168 2070 p 00 1 1 5 $ 0 5 448.997 4.9 [-OS 50 10701 5824 P- 102 1 2 7 a j 6 1006 116 S a -06 so
10668.2929 8 0 oo 2 4 6 4 3 738.724 5 M5-04 i t0?03.3473 P 003 4 2 3 S A 2 610 11.1 4 (-06 50

10698.2922 201 ] 2 2 3 0 3 136.781 5 ]5E-04 6 10704.4213 P 201 5 2 A 4 2 3 30 62 7 3 -02 20
10868.7874 F 300 6 2 A S 3 ] 503.i68 1 1 E-08 to 10705.3S0S 201 a I 7 8 I 9 ?44 163 7231-OS 6
10186.4398 201 5 t 4 $ I I 329.92S 2 541-04 5 1070S.S090 201 s 1 .1 4 3 1 383 842 1271-03 6
10899.6222 F 00 8 1 6 8 2 7 8811.|00 S. I F-O. 20 107059210 P 102 6 0 5 . I 1 586 479 10 I-05 so

10670 1227 201 3 2 2 2 2 I 134.902 7 091-03 6 10105,9224 P 121 1 4 1 6 2 4 602 773 29 f-06 SO
10170 2114 P 121 S 4 2 S 0 s 125.347 t 2 [*Os 20 10701. 1487 P 201 8 2 1 8 0 a 744 094 2 6 -01, 10
f0l71 0434 p 121 4 4 I 1 7 7 701.3101 2 9 1-06 30 I0706 2993 P 102 6 1 6 1 0 7 sag 243 1 7 -04 10
:0671.4842 P 300 8 3 S 7 A 4 921 744 3 1 F-08 50 10705 G558 P D03 11 7 10 1'" 7 11 1774 ?51 4 a 1-06 so



S14 II 4R via J A'C .46-IC- . ITF5 Tr
Cm-I cM-I CP-2 AwMI -I Cm-i cM-I CM-2 ATM-i I

10701 9289 1* 300 7 0 7 6 I 6 447 252 5.3 E-04 s0 10741.3925 201 3 2 1 2 0 2 70 090 I 86;-0d 6
10706.9289 6 201 6 4 3 5 4 2 610 113 S 3 E-04 S0 10741.9285 P 003 4 I 4 5 3 3 S03 968 1 4 (-06 is
10707.0340 P 102 2 2 1 3 3 0 28.418 1 8 E-04 10 10742.2643 P 003 17 0 12 12 2 11 1774751 3 9 8-07 50
10707.7014 300 7 1 7 6 0 6 446.197 1 381E-04 6 10742.3328 P 003 9 3 7 10 3 8 1446 128 7 7 6-06 IS
I0707.9515 P. 003 6 I 5 7 3 4 842.356 4 2 E-01 50 10742.4975 8 003 a 4 4 9 4 5 1360235 2 3 E-05 20
10708.0198 P. 300 10 2 9 10 1 10 1114 549 1 2 6-05 so 10742.4975 8 103 6 2 5 6 3 4 648.978 2 3 1-05 20
10708.2047 201 6 4 2 5 4 1 610.340 1 321-03 8 10742.5701 P 201 9 5 4 8 5 3 1253912 3 1 E-05 IS
10708.1i18 P 102 2 2 0 3 3 1 235.219 4 S E-09 10 10743.5292 8 003 7 3 5 7 5 2 I089.835 2 8 E-05 IS
10708.7451 P 201 7 5 3 6 5 2 888.598 3 2 E-04 10 10743,S292 8 300 10 2 9 9 1 8 1079.080 2 8 1-OS 15
10709.0754 P 201 7 s 2 6 5 I 88.1632 I 1 6-04 10 1074311817 P 300 4 3 2 3 2 I 212 1s 9 3 6-07 20
10709.8103 P 300 4 2 3 3 1 2 173.3615 1 186-03 5 10744.2798 P 201 4 3 1 4 I 4 224,835 8 I E-06 10
10710.0218 P 201 6 1 6 5 1 5 321.25 3.2 1-03 10 10744 4442 P 201 8 3 6 7 3 5 811.694 3 4 E-04 20
10710.2382 8 201 8 6 2 7 8 1 121.193 6 4 E-09 10 10745.2989 P 201 8 1 7 7 I 6 704 214 1 796-03 6
10710.2882 8 201 8 6 3 7 6 2 1216,189 64 E-01 10 10747.3997 P 003 8 4 5 9 4 6 1340.885 6 8 E-06 50
10711,0898 P 201 6 0 6 5 0 s 325.347 9 5 6-03 10 10747.5398 P 201 8 4 4 7 4 3 931.237 4 8 6-04 10
10713,4897 300 5 2 4 4 1 3 275.497 1 561-03 6 10747 6645 8 003 6 6 0 7 6 1 1216 193 8 8 6-06 20
10714.0724 P 300 7 1 6 6 2 5 552.911 4 1 6-OS 10 10747 614S 8 003 4 6 1 1 6 12118 9 8 E 6-06 20
10714.2644 P 201 6 4 3 6 2 4 602.773 3.9 E-06 15 10748.5138 P 201 '0 1 10 3 1 9 920 211 4 1 E-04 50
10714.6369 201 2 2 0 1 0 I 23794 2.62[-04 6 10748.5:48 P 201 10 0 10 9 0 9 920 169 9 8 6-04 20
10714,7788 8 201 9 I 8 9 1 9 920.211 4 5 E-05 20 10749.0170 201 7 3 4 4 3 3 661.544 6 78[-04 6
10714.7788 9 201 9 2 8 9 0 9 920.159 4.5 E-O 20 10749.2089 P 102 6 0 6 6 1 5 542.905 9 4 8-06 20
10714.9207 P 102 7 1 7 7 2 6 709.608 2 0 6-06 SO 10749.3484 P 201 9 2 8 5 2 7 885 600 9.1 E-04 10
10715.3137 9 102 4 1 3 5 2 4 416.208 39 E-05 S0 1075t,1224 P 300 j 3 1 3 2 2 206.301 4 0 E-06 15
1071S.5170 S 003 7 8 2 8 6 3 1411.612 4.7 E-06 IS 10751.3262 P 102 4 2 3 5 1 4 399 457 8 9 (-05 10
10715.5170 I 003 7 6 1 8 6 2 1411 646 4 7 6-06 15 10751.7844 201 9 4 6 8 4 S 1122 709 2 196-04 8
10716.6802 300 8 1 8 7 0 7 589.243 1.701-04 6 10752.0932 201 9 1 8 1 1 7 992.891 2 816-04 6
10717 0430 300 8 0 8 7 t 7 586 479 6 541-05 6 10752.3233 P 300 5 3 2 5 0 5 325.347 2 3 E-O 10
10717.2818 P 300 8 2 6 7 3 S 816.694 2 7 6-06 50 10752.4251 201 7 2 5 6 2 4 602.773 6 72E-04 6
10717 1291 201 6 3 4 5 3 3 503.968 9 74-04 6 10752,6144 P 102 2 1 1 3 2 2 206.301 1 s 6-04 10
10717 8217 201 6 2 s 5 2 4 416.208 1 65S-03 6 10753.0268 P 102 4 0 4 5 1 5 326 625 1 2 E-04 10
1071.4101 P 102 5 2 4 5 I 5 542.905 2 7 6-Os 15 107S3.2518 P 003 5 I 4 6 3 3 661.548 2 7 6-06 15
10718.7372 003 9 4 6 10 4 7 1591 336 4 5 6-06 15 10753.8759 121 " 4 4 6 2 5 552.911 4 59E-05 6
'0719 0313 P 300 3 2 1 2 1 2 79 495 2.0IE-IS 6 10753,g887 P 003 5 2 a S 3 1255912 3 2 E-06 20
10720.2528 P 201 7 I 7 6 1 6 447 252 3 7 6-03 10 10754411S P 003 7 5 3 9 5 4 125 166 6 39E-06 6
10720.5574 B 201 5 2 3 4 2 2 315 779 3 9 6-03 50 10754.6790 p 102 - 1 6 1 2 5 782.409 1 1 (-09 t0
10721.0576 300 6 2 5 5 1 4 399 457 1 15E-03 6 1075S.0095 p 102 2 6 8 3 5 1050 117 5 9 E-06 ^0
10721 2039 P. 003 4 2 2 5 4 1 610 340 1 4 1-OS 50 10755.2511 201 3 7 1 3 6 1006 116 4 521- CA 6
10721.8562 P 201 . 0 , 6 0 6 446 697 2 0 (-03 10 1075 5252 8 0f T 1 10 1 10 1114 549 5 488-04 5
10722 2182 P 201 10 1 9 0 1 10 1114 S49 I a -Os 15 1079 5292 6 27' '- 0 II 10 0 10 1114 533 5 886-04 s
10723 0667 121 7 3 5 6 1 6 447 252 2 54(-03 6 1079 7506 P 003 9 3 s 3 6 1282 919 6 -05 '0
10722.7733 P 201 7 4 4 6 4 3 7558724 8 9 E-04 20 I075S.9066 P 201 3 2 3 9 2 8 108038S 1 09E-04 6
10723 8678 P 121 6 4 3 5 2 4 416 208 1 a E-04 20 10756 1765 102 4 I 4 5 0 5 329.347 3 285-C4 8
107247780 P 201 5 s 4 . 9 3 1059 647 6.6 6-OS 20 10756 6602 300 5 3 3 4 2 2 315.779 1 5 f-09 15
10724 840S P. 003 9 3 6 10 3 ' IS38 150 3 5 E-06 50 10756 8885 102 9 2 - a 5 4 12SS.166 2 4 6-06 15
0725 6709 300 9 0 9 8 1 8 744 163 9 511-OS 8 107 7 3460 102 S 2 4 5 3 3 503.968 7 98806 6
10725 788s P 300 7 2 6 S I 5 542 905 8 0 6-09 10 10757 4712 P 102 S 0 8 1 3 5 816 694 ' 5 F-06 15
1072S 8739 8. 300 9 1 9 8 0 8 ?44 064 2 63E-04 6 10797.6886 201 10 I 9 9 1 8 1079.080 4 006-04 5
10725 8739 9 201 8 5 3 1 5 2 I059.835 2 631-04 6 10758 0271 P 102 6 4 2 ; 3 S 816 694 2 9 f-16 20
10725.8739 8 201 9 6 4 S 6 3 1411 812 2 63E-04 6 10758.2303 P 022 3 5 6 2 4 602 773 7 0 [-05 0
10725 9669 P 201 9 6 3 8 6 2 1411 646 3 4 f-05 10 107SO 364S P 003 5 3 3 5 5 ' 742.075 1 1 E-06 50
10726 ills 300 3 3 0 3 0 3 136 761 1 37F-05 6 10759.4588 P 102 6 5 1 7 4 4 927 744 2 8 1-06 20
10726 4905 300 3 3 1 2 2 0 136.163 4 28[-05 6 107S9 7767 P 201 8 2 6 7 2 S 732,409 4 32F-04 6
10727 5611 P 201 7 4 3 6 4 2 757 780 2 5 6-04 20 10759 9660 P 201 & 4 0 1 2 3 300.362 3 4 6-06 50
10727 7700 P 201 6 3 3 5 3 2 508 812 2 9 E-03 10 10710.9230 201 5 4 1 5 2 4 416.20' 2 4 6-06 15
10727 9704 P 300 3 3 0 2 2 1 134 902 1 321-04 6 10761 1826 P 10? 5 1 4 4 4 I 481107 3 9 t-07 So
10728 1001 P 102 5 3 3 1 4 2 610 113 3 4 E-06 is 10791 4345 P 201 i2 7 12 ' 1 I 327 I'9 4 1 I-O 22
10729 049 201 11 2 10 TI 0 11 1327 109 8 2 F-06 20 10761 5032 P 201 12 0 12 '1 0 11 1327 109 2 1 6-04 1
10729 1286 9 102 9 2 3 3 6 '282 919 4 7 E-06 S0 10761 9719 P 172 I S S 2 4 416 208 7 4 (-06 IS
0729 288 S 201 11 1 10 .1I ) 327 119 4 7 6-06 s0 10762 4876 P 02 6 5 I 7 5 2 1059 839 6 9 6-06 20
10729 4962 P 102 7 5 2 8 4 5 1122 709 4 1 8-06 20 10762 5708 P 201 11 2 10 t0 2 9 1293 S34 1 5 6-04 '0
10730 1093 8 102 5 0 5 6 1 6 447 252 3 9 6-04 20 10762 9589 6 30) 4 4 2 3 0 285 418 7 1 [-I' I
10730 2291 P 201 ' 2 5 6 2 5 552 911 3 4 E-03 10 10763.2303 8 201 ' 1 I 10 10 I 9 1293.019 5 1 E-O 5 0
10730 4294 P 211 6 1 5 5 4 199 457 4 9 8-03 10 10713 2303 0. 300 4 4 0 3 3 1 28S 219 5 1 -.05 o
10731 0123 P :01 a 0 8 1 0 5 243 3 2 6-03 10 10763 6201 201 2 3 8 9 3 - 1216 232 6 7 E-05 is
'0731 1671 P 102 2 1 2 3 2 I 212 ISS 8 3 6-OS 10 10763.9422 003 1 2 a 10 2 9 1293 634 S91-0 5
10721 4003 P 201 8 1 a 7 I 586 479 1 2 6-03 to 10764 S004 300 6 4 2 6 1 5 542 905 2 8 6-06 Is
10131 4914 P 102 S I 5 6 0 6 446 697 7 8 6-05 10 10764 6914 )03 9 1 8 10 1 9 1293 019 5 616-05 6
10731 6028 P 102 6 4 3 . 3 4 842 3S6 9.0 6-06 20 107649970 3)0 6 3 4 5 2 3 446.510 I 47(-04 8
10732.2537 P 201 7 3 5 6 3 4 648 978 2 04-03 6 10769 4334 P 022 8 3 6 7 2 s 782.409 4 36E-04 6
10732 4916 P 201 3 3 0 3 1 3 142 278 4 1 1-06 10 1076S.9949 300 10 3 8 9 2 7 1201,921 1 7 6-0 is
10732 938 P 300 9 2 7 a 3 6 1006.116 1 9 6-06 s0 10766.2611 P 300 5 4 I 5 1 4 399 457 ? I E-05 is
10733.5779 S 102 3 I 2 4 2 3 300 362 I S 6-04 50 10766 43S7 9 201 13 0 13 12 0 12 1997 844 9 9 6-05 10
10734 4301 003 3 2 2 4 4 1 488 107 2 8 E-06 19 10766 43S7 6 201 13 I 13 12 1 12 997 849 9 9 E-05 t0
10734 9770 P 102 4 3 2 4 4 I 488. 107 1 I 1-09 15 10761.7844 102 1 1 I 2 2 0 136 163 4 63F-05 6
1073S 1439 P 300 9 I 8 8 2 ? g8 t00 4 2 [-05 is 10767.1072 8 003 10 1 10 11 1 11 1327 119 2 9 6-05 20
1073S.3714 8 102 9 3 2 s 4 I 610 340 I 7 6-09 20 1071M 1072 8 003 to 0 10 It 0 it 1327.109 2 5 -OS 20
10735 9421 P 102 5 3 3 6 2 4 602 773 4 4 6-06 20 10767.20S9 201 8 3 5 7 3 4 42.396 7 946-04 8
107310751 102 6 3 3 6 4 2 757 780 2 7 E-05 90 10767 5030 P 201 9 4 5 8 4 4 1131 776 6 5 E-0, 0
10736.2076 121 8 2 6 7 0 7 580 243 4.72t-04 1 10787.1118 P 20) 12 2 11 11 2 10 1525 137 1 8 1-05 10
10734 5106 102 7 4 3 8 3 6 1001 Iii 4 3 t-06 10 10767.9703 201 12 1 11 11 1 10 1524 849 5 111-05 6
10736 1111 P 102 4 3 I 4 4 0 488 134 3 S 6-06 to 1078.0939 8 121 I 3 6 ? 1 7 981 479 5 3 6-06 S0
10737.2100 p 102 7 3 4 * 4 3 931 237 4.3 6-06 IS 10768.2663 P 102 4 2 3 1 3 2 383.216 31 6E-05 IS
10737 4987 102 9 0 9 8 1 6 1006 116 3 8 6-04 is 10769.0490 102 9 I 8 8 4 9 1122,709 6 8I-0b 6
107311.1943 201 7 I 6 8 I 5 542 908 f I 6-03 t0 10799.1i26 P 003 9 3 6 9 3 7 1216 232 7 8 j-06 20
10738 8295 P 201 6 2 4 S 2 3 441 510 4 4 6-03 10 10719 7941 P 300 1 3 5 6 2 4 602.773 8 3 6-05 10
10734.9127 P 201 8 4 9 7 4 4 927 744 4 4 6-04 20 10769 08o P. 00] 6 3 3 6 5 2 868.598 3.3 (-06 90
107M0922,2 1 003 1: 1 it 12 1 12 Iss7 849 I 1 6-05 10 10770 3349 8 701 14 I 14 13 1 13 1801.673 2 5 1-05 '0
10739.0929 1 003 11 0 I1 '2 0 12 iSS7 644 I 1 f-05 10 10770.3349 g 201 14 0 14 13 0 13 1806.671 2 5 6-05 10
107313.511 P 201 0 S 5 8 5 4 1291 M 6 1 f-Os 10 10770.6360 002 8 2 6 9 2 7 1301 821 2 488-*0 6
10729 W41 P 102 6 I 6 6 2 S 9S2 ITT I 5 1-05 s0 10770 7740 P 10 S 4 2 6 3 3 61t,548 3 S E-06 10
107399220 P 201 13 2 12 '3 0 13 180i 671 2 81 -06 50 10770 ,i9S 201 11 3 9 10 3 8 1446.128 5 236-OS 6
10740.1292 201 9 1 9 a ? a 744 163 2 041-03 6 10771.137 201 13 2 12 12 2 11 1774 751 1 726-0 6
10740.5507 P 206 9 0 9 8 0 8 744014 8 1 (-04 20 10772.1283 201 11 4 8 10 4 7 1S1.331 2 97F-( 6
10740 6029 P 201 8 2 7 7 2 6 709 108 6 6 f-04 20 10772 4264 003 " 4 3 8 4 4 1131 778 7 37F-06 6
10740.3509 P 003 5 0 5 5 2 4 102 773 6 1 1-06 S0 10772 7124 300 8 3 6 ' 2 5 782 409 2 32F-04 6
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10772. 890 $ 102 7 2 5 1 3 4 842.3S6 9.I 1E-0 t0 10814 7931 P 121 6 4 2 9 0 9 32 .347 I 9 6-06 20
10)71.01'9 8 201 9 2 7 8 2 6 982.,12 9 1 E-09 10 10814.9472 P 003 10 I % 10 3 5 144s,120 1 1 E-0 20
10773.2333 102 1 I 0 2 2 1 134.902 1.92E-04 6 10819.7439 102 4 1 3 4 2 2 315 .779 4 43F-09 6
10774. 137 102 3 0 3 4 1 4 2240538 3.3SE-04 6 10811.0403 P 121 9 3 7 a I 8 744,163 3 S E-06 10
10174.3400 201 4 1 2 3 0 3 135.781 5.041-04 6 10816. 1385 P 003 6 3 3 7 3 4 842.356 9 7 1-09 10
10774.9420 P 121 5 5 0 4 3 I 83.842 33 E-06 S0 10816.9344 121 8 S 3 7 3 4 842.356 I 986-01 6
10774.9800 11. 003 7 2 6 7 4 3 931.237 4.9 1-09 1 10010.4339 P 201 6 6 0 6 4 3 756.724 3 4 E-07 SO
10779.3453 0 201 i6 I 16 1 I 1 2359.304 3.4 E-06 15 10818.9993 P 121 7 S 3 6 3 4 648.970 2 9 1-06 10
10779.3453 1 201 1 0 16 1 0 1 2358,304 3.4 E-06 1 10812.0887 P 102 2 2 1 3 I 2 173.365 4 354-05 6
1077596383 8 102 3 2 2 3 3 1 28S.219 3.9 E-09 s0 10819.2114 P 300 4 3 2 3 0 3 1316.761 9 1 E-06 15
10779.6383 1 003 7 4 4 8 4 9 1122.709 3.9 E-0 90 10819.6590 003 7 1 6 a 1 7 892.891 3 36E-05 6
10779.851 P 022 4 4 1 3 3 0 289.418 6.0 E-05 10 10820.6254 P 003 7 2 6 8 2 7 88S.600 9 0 E-0 20
10779.9842 P 121 5 9 1 4 3 2 382 S16 2.3 E-06 50 10,20.7937 P 003 a I a 9 I 9 920.211 3 3 E-OS So
10776.0800 022 4 4 0 3 3 1 209.219 I 136-0 s 10320.840] P 003 8 0 a 9 0 9 920.169 8 9 4-05 20
10776.993 8 003 7 3 4 7 5 3 109 647 6.61E-05 6 10821.3620 P 003 2 1 2 3 3 1 285 219 1 0 E-06 IS
10775.99s3 8 102 4 3 2 5 2 3 441.510 6.61-05 6 10821.782 102 3 1 2 3 2 1 212.156 1 646-04 6
10777.2879 P 201 12 2 10 11 2 9 1690.66S 2.4 E-05 1 10822.7554 102 2 1 1 2 2 0 136,163 3 874-09 6
10777.9002 102 9 0 5 S 1 4 399.457 3.4 E-09 19 10823.5906 9 300 6 6 0 S 9 1 742.073 5 0 E-06 20
10778.0922 0 300 6 3 3 0 0 6 446.597 3.2 E-06 20 10823.5906 0 300 6 6 1 5 5 0 742 076 59 8 -06 20
10778. 1213 6- 102 8 1 7 7 4 4 927.744 1.1 1-06 90 10824.3039 022 6 4 2 5 3 3 S03.968 2.7 1-06 15
10778.,8382 P 201 10 2 6 9 2 7 1301.921 1 3 E-04 10 10024.1180 003 6 3 4 7 3 5 816 694 3 410-09 6
10779.5961 201 3 3 0 2 I 1 95.175 3.1 E-0 15 10824.7014 121 9 4 6 8 2 7 889.600 4 24-06 6
10780.3690 P 102 7 1 6 6 4 3 756.724 8.9 E-07 20 1002 0782 P 300 7 4 3 6 3 4 648.978 1 7 1-05 10
10780.6508 003 6 9 I ' 5 2 1059.83S I 91-01 6 10825.1598 P 201 4 3 2 3 I 3 142 278 2 0 1-09 t0
10780.8144 201 9 3 6 8 3 9 1090.117 1.0,8-04 1 1082S.3294 P 003 4 2 3 4 4 0 408.1.4 1 4 [-0 50
10781.0208 102 3 1 3 4 0 4 222.02 1.12f-04 6 1082.6562 102 2 0 3 3 1 2 173.365 1 52E-04 6
10781.1610 P 102 4 1 4 4 2 3 300.362 4 768-05 6 10826.4199 P 300 4 7 2 7 6 I 1216 193 3 9 E-07 50
10701.4041 102 6 2 4 5 3 2 561.940 5.40E-05 6 10028.0450 0 003 6 2 4 7 2 9 782+409 1 7 E-04 10
10781.6386 P 300 5 4 2 4 3 1 383.842 7 9 0-07 20 10828.9243 003 9 0 9 9 2 8 1080 38s I 7 E-06 1
10781.9283 P 102 3 2 I 3 3 0 285.410 4 3 6-05 20 10529.5101 102 3 3 0 4 2 3 300.367 1 4 E-05 15
10782. 1089 102 6 I 5 6 2 4 602.773 9 91E-06 6 10829.8127 P 002 9 1 9 9 1 a 1079 080 9 49E-06 6
10782.8481 102 7 3 4 t 2 7 885 600 4 20(-06 6 10829.9378 P 300 5 9 6 4 2 '97 750 2 1 1-06 02
10783.3976 102 S 4 1 6 3 4 648 978 861F-06 6 10830.0960 003 4 1 6 4 2 797 780 2 $31-05 6
10783.S072 P 003 8 3 S 5 5 4 125 166 9 9 E-07 20 10030.677S 003 5 4 2 6 4 3 756.724 7 57E-05 6
10793.6990 P 102 4 2 2 4 3 303 042 1 9 F-05 15 10831 4286 300 " 5 2 6 4 3 796 724 5 3 E-06 S
10784.0136 P 300 8 4 4 8 I ' 882 091 1 0 1-06 20 10831.7388 102 0 0 0 I 1 I 37 136 6 901-05 6
10784,3458 003 3 1 3 4 3 2 382 916 S 19E-06 i 10032.0373 102 1 1 1 2 0 2 70 090 S 031-09
10784.4846 102 5 2 3 5 3 1 508.812 3 13F-05 6 10834.3487 003 5 1 5 9 3 2 S00 812 4 9 1-06 S
10784 252 102 9 3 S 9 2 5 1080 389 5 6 6-06 1 10837 12S1 ,01 6 3 3 5 I 4 399 497 3 0 1-04 ,
10785.09?7 201 9 S I S 3 1 so@ 812 4 72F-OS 6 10838.8612 P 300 5 4 2 5 1 5 326 625 3 9 F-07 50
T0785.3906 102 3 2 2 4 1 3 275 497 2.68-01 6 10040 6441 P 102 2 0 2 2 I I 95 179 8 3 1E-0 10
10789.6804 P 201 10 4 6 3 A S 1360.235 7 241-05 6 10840 8718 P 102 4 2 2 S I S 326 629 2 4 1-06 15
10786 0719 003 7 3 4 8 3 9 1050 167 1 5 E-09 1s 10841 4796 003 9 1 a 9 3 7 1216 232 1 5 E-06 15
10787 9951 8 003 10 3 7 10 s 6 1718 718 4 7 1-06 20 10542.969 102 3 2 1 4 1 4 224 838 1 a E-01 15
10787 9591 0 121 8 4 9 7 2 6 79.608 4 7 1-06 20 108413.413 03 4 2 2 4 4 1 408 107 2 52E-06 6
10787 9342 003 4 1 3 5 3 2 508 812 8 71(-06 6 10043.9911 300 1 5 4 7 4 3 931.237 7 901-06 6
10788 9919 201 10 3 7 9 3 6 1282.919 9.791-09 6 109.5.9903 P 300 ? 3 4 6 2 5 992 911 4 4 k-06 20
10789 1570 P 102 5 1 54 2 797 780 2.0 E-26 19 10846.0272 P 003 5 3 2 6 3 3 661 S48 6 2 1-09 20
10759.7039 5 201 S S 0 9 3 3 503.998 4.3 E-06 15 10646.0963 P 003 6 1 9 7 6 704.214 1 9 4-04 10
10790.2024 102 9 9 0 6 4 3 796.724 5 1 1-06 15 10846.2941 P 003 7 1 7 a - a 744 163 I 0 1-04 10
10790.7398 P 003 It 2 10 I1 2 9 1590 565 a 4 E-0 s0 100146.132 0 003 s 2 5 7 2 6 709 608 1 2 F-04 20
10791.9992 P 102 8 I 8 7 2 9 '92.409 1 00E-0 6 10846 9328 6 003 7 0 7 8 0 0 744.064 1 2 1-04 20
10792.3384 P 121 6 9 I 5 3 2 508.812 2 2 E-06 20 10847.6960 003 2 0 2 4 2 2 11 779 5 j f-06 15
10792.5425 P 003 8 1 7 9 f 8 1079.080 4 3 6-05 10 10848.1780 201 4 4 0 3 2 1 212,1956 2.911-01 6
10792.8123 P 102 5 3 2 6 2 S SS2 911 I 096-OS 6 10849.3044 102 1 0 I I t 0 42 371 2 41-04 6
10793.%427 102 2 0 2 3 1 3 142.278 1 23[-04 6 10849 7407 003 8 2 6 a 4 5 1122 709 4 7 1-06 19
10793.2118 121 9 2 7 8 0 8 744.064 I 6 E-06 1 10850.2087 300 8 4 4 7 S 811 694 2 9 1-06 IS
10794 3495 8 003 9 1 9 10 1 10 1114 S49 4 a 05O- so 10890.3092 P 300 3 4 0 4 222 02 " 71 -06 7-
10794 37S1 90 003 9 0 9 10 0 10 1114 533 2 7 1-09 90 10,50.4441 P 022 - 4 3 5 3 4 648 978 31 7 4-6 2,
10799.0203 201 3 3 1 2 1 2 79 495 5 141-0 6 t080.1771 P 102 5 3 3 4 4 0 059 134 3 4 E-07 5 D
10799.2089 P 022 7 4 3 7 1 6 704 214 I 3 E-06 50 10891 4693 00., 5 3 3 6 3 4 648 9' ' 731-04 E
10799 4336 P- 300 s S I 4 4 0 488 134 I I 1-0 90 10091.6022 P 102 . 2 0 3 I 3 142 278 4 66E-06 5
10791 4$63 P 300 5 5 0 a 4 1 488 107 2 S 4-09 90 10083.7262 003 6 2 4 6 4 3 756 724 6 004-06 1
10795 7912 P 201 4 3 1 3 1 2 173 305 2 2 8-04 10 10894 7282 P 003 7 2 9 7 4 4 927 744 2 2 E-CS I S
10796 7708 6 102 3 I 3 3 2 2 206 301 3 S E-OS s0 1084.8082 9 121 - 7 I ? S 2 109 83S 3 4 1-07 S,
10797 0679 P 003 6 1 6 6 3 3 661 948 2.2 E-06 20 10895.4081 003 P 0 8 a 2 7 609 600 1 1 [-09 1
10797 1566 P 003 8 2 7 9 2 4 1080.389 9 3 E-06 10 10091.9961 0 003 1 2 9 9 2 3 1201 921 S5 -06 5
10797 2489 P 003 7 2 9 8 3 6 1005.116 4 9 4-0 20 1085.55561 0 300 8 6 3 7 9 2 109 839 6 5 6-06 !S
10797.2987 P 300 6 4 3 9 3 2 508812 I 9 1-0 90 1086.4389 P 003 5 2 3 6 2 4 602 773 9 I 1-215 t0
10797.9011 003 4 0 4 5 2 2 446.910 7 8 E-06 Is 10857 2749 003 4 4 0 9 4 1 610.340 8 341-01 6
10798,3739 6 022 5 4 2 4 3 1 383 842 6 64-06 6 10857 4487 003 4 4 1 9 4 2 610 113 2 781-09 6
10798.371S 6 003 6 2 9 6 4 2 71? 70 6 541-01 6 1088& 1119 003 8 1 a 8 1 7 882.891 3 1 1-06 IS
10799.9649 003 7 2 s 8 2 6 982.912 2 051-0 6 10896.5219 P 201 5 3 3 4 I 4 224 838 8 31-0 6
10799.0399 022 5 4 I 4 3 2 382 516 1 671-05 1009 9S24 201 5 2 4 5 0 5 329 347 1 33t-04 6
10800.9844 003 10 0 10 10 2 9 1293.934 1 8 6-06 1 10861.3928 201 S 4 I 4 2 2 3195.779 I 92F-01 6
10801 lo80 P 003 10 1 10 10 1 9 12913019 S 9 -07 20 109620527 P 003 4 14 4 31 l3i 42 2 t 1-05 20
10801.8232 003 6 4 2 7 4 3 931V237 4 761-0 6 10862,4086 102 5 I s 4 2 2 315.779 2 3 1-06 11
10802.7778 102 S 1 4 9 2 3 446 910 7 701-0 6 10865.3162 8 102 4 2 3 3 3 0 285 410 2 6 F-06 20
1090.406 8 003 6 4 3 7 4 4 927 744 1 7 1-0 90 10869.9090 003 8 I 7 8 3 6 1006 116 1 0 [-09 is
10804 ,376 102 4 0 4 4 I 3 275.497 2.81[-0 6 100S6.3636 300 9 5 4 8 A 9 1122 709 S S 1-06 IS
1011011,0413 1 003 9 9 0 6 9 I 88U6.32 2 6 1-0 10 109'1.89170 102 3 i 3 2 2 0 16.163 1 7 6-06 is
1080S 0413 8 003 5 9 I 6 5 2 $88S98 2.1 E-05 90 10867.3778 121 9 5 9 8 3 6 1001.116 2 I 6-06 Is
10806.1817 P 102 4 4 I S 3 2 908012 6.32f-0 1 10017.1911 201 7 3 6 I 9 142.90 92 21-05 6
10800.9624 102 2 I 2 3 0 1 131.761 2,891-04 6 10168.3909 102 6 3 4 9 4 I 610 340 2 7 1-06 IS
10807.9373 P 201 7 6 2 7 4 1 931V237 3 9 E-07 S0 10069.3683 102 4 1 4 3 2 I 212 ISS 2 7 f-06 1
1090,4227 103 2 1 2 2 2 1 134 902 7 04f-0 6 10869 7468 P 102 6 4 3 7 I 6 704 214 3 9 1-06 1
10811,0227 102 4 4 0 S 3 1 50328 2 7 E-06 IS 10871.0649 P IC2 7 2 9 a I 8 744 163 3.3 1-06 20
10812 1798 102 I 0 1 2 1 2 79 489 2.69-04 6 10871 3140 003 9 0 6 7 0 7 9116 243 3 421-04 6
10812.8213 300 7 3 4 7 0 7 586.243 2,9 E-06 1 10671.885 003 5 1 4 6 1 s 542.905 1 21-04 6
10813.4886 P 300 8 4 S 7 3 4 842.396 2.0 E-01 is 10872.032 P 201 6 4 2 % 2 3 441.910 1 I (-04 50
10813.8497 201 5 3 2 4 I 3 279 497 1 21[-04 6 40872,0871 P 003 S 2 a 6 2 S 52 911 3 S 1-04 20
10813.9386 P 102 3 3 I 4 2 2 349.779 9 8 1-05 20 40872.1349 P 003 0 I 6 7 I 7 586."79 I 4 1-04 90
10914 3249 P 201 5 2 3 4 0 4 222092 9 1 1-09 10 10079.017 P 300 4 41 3 1 2 1739 os 4 1-01 1i
10814 938 P 003 3 1 2 4 3 1 303 042 4 0 -9 15 10879.3739 003 4 3 1 93 2 SOB012 2 31-04 6
10814 1977 P 003 5 2 4 5 4 I 610 340 4 1 f-011 1 10871.1197 201 5 4 2 4 2 3 300 362 4 S31-05 6
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10877.4702 P 102 5 2 4 4 3 1 383.842 5.4 E-07 50 10925.0373 B 201 6 5 1 5 3 2 508.812 .3. E-0 50
10878.1643 P 003 4 3 2 5 3 3 503.96 8.2 6-0 10 10925.2217 P 102 4 1 3 3 7 2 206.301 1 4 (-05 10
10880.4020 300 9 4 5 8 3 6 1008.116 4 5 E-01 15 t0925,7829 P 102 6 3 4 6 2 5 S52.911 4 2 6-05 10
10880.9838 P 003 7 0 7 7 2 6 709.608 7.8 E-06 20 10925.9458 P 102 4 2 3 4 1 4 224.938 1 5 E-04 10
10881.0171 p 102 10 3 8 9 4 S 1310.235 1A E-06 20 10927,3335 P 102 7 6 2 7 5 3 1059.647 I 616-0 6
10881.4442 003 3 I 3 3 3 0 28S.418 4 5 E-0 15 10927 4131 P 003 S 0 S 5 2 4 416.208 1 7 E-08 so
10881.6790 8 003 7 7 1 7 7 0 1394.813 1.566-0 6 10927.5910 201 7 4 4 6 2 5 512.911 5 776-05 6
10881.6790 S 003 7 7 0 7 7 1 1394.813 1.615-0 6 10928.3548 102 5 4 2 S 3 3 503.968 1 971-S 6
10882.2990 102 a 3 5 8 2 6 982.912 9.386-05 6 10821.4112 102 6 5 1 6 4 2 7S7.780 1 3 (-08 IS
10882.5732 P 201 7 4 3 6 2 4 502.773 2.706-05 6 10929.5374 P 300 9 3 6 8 2 7 881.600 1.7 6-06 is
10882.679 1 102 6 2 5 5 3 2 508.812 5.7 E-06 20 10929.8014 8- 201 6 5 2 1 3 3 03.968 I 4 E-05 50
10882.67169 121 6 6 0 s 4 I 610.340 5.7 6-0$ 20 10929.8014 8 102 7 3 S 7 2 6 709.608 1 4 (-05 So
10882.7658 P 121 6 8 1 5 4 2 610 113 2.0 E-06 20 10930.5529 102 6 5 2 6 4 3 756724 3 536-06 6
10884.3400 102 I 1 0 1 0 1 23.794 3.19E-04 6 10931 1476 102 4 4 0 4 3 I 383.842 2 7 E-05 15
10885.0489 003 4 2 2 5 2 3 446.510 4 746-04 6 10932.4781 P 102 4 4 1 4 3 2 382,516 7 0 E-05 10
10885.8656 003 7 1 6 7 3 5 811 694 7.516-06 6 10932.9899 8 102 9 2 7 9 I 8 1079.080 9. 156-OS 610886.0388 102 7 3 4 7 2 5 782.409 4 956-O08 6 10J32.9899 8 102 3 I 3 2 0 2 70 080 a 156-05 6

10886.193 P 300 6 3 4 5 0 5 325147 4 6 E-06 0 t0933.6683 P 102 6 6 0 6 5 I 6.632 I 4 E-05 20
10886.2425 P 003 7 1 7 7 1 6 704214 2.7 E-05 10 10933.7214 P 102 6 6 1 6 5 2 888.198 4 0 E-OS 20
10887.8172 003 2 0 2 3 2 1 212.156 2.71E-05 6 10933.9810 201 7 3 S 6 1 6 447.252 3 4 6-05 15
10888.8281 P 102 2 1 1 2 0 2 70.090 2.0 (-04 20 109346901 102 5 2 4 5 1 S 326.625 3 726-OS 6
10889.4152 P 102 5 4 2 6 I 5 542.905 1.0 E-08 20 10934.8172 102 8 3 6 A 2 7 88S.600 I 736-OS 6
10889.820 9 300 & 3 5 7 2 6 709.608 5.4 E-07 50 10935.7385 P 003 8 3 6 8 3 5 I080.157 1 9 E-06 15
10889.9883 P 300 5 4 2 4 1 3 275.497 6.9 (-07 20 10936.1593 201 7 5 2 6 3 3 661 148 6 1 E-06 15
10890.1093 P 121 6 6 1 6 2 4 602.773 46 (-06 15 10938.5858 102 5 5 0 5 4 1 610,340 4 106-OS 6
108910787 102 6 3 3 6 2 4 602.773 2,48E-05 6 10936.8226 8 102 S 5 I 5 4 2 610.113 1 44F-05 6
10892.0062 P 102 4 2 2 4 1 3 275 497 1.2 E-04 10 10935.8226 6 102 7 6 2 a 3 s I050.117 1 44-05 6
10892.4497 102 6 3 4 7 0 7 581.243 3.2 E-06 15 10937.3758 102 4 0 4 3 1 3 142.278 6 6 6-05 IS
10893.8398 102 5 2 3 5 1 4 399.457 1.63[-04 6 10938. 106S 102 6 1 5 6 0 6 446 697 2 41E-OS 6
10893.9810 102 3 2 1 3 1 2 173.365 3.06F-04 6 10938.9847 102 6 2 4 5 3 3 503.968 2 I E-06 15
10894 4129 P 201 5 5 1 5 1 4 399.457 3,7 E-05 10 10939 6469 003 9 5 5 9 5 4 1477,297 I 5 (-06 Is
10694 9124 201 6 3 4 5 1 S 326 625 2 0 E-O 10 10939.8378 003 9 4 6 9 4 5 1360 235 2 0 6-OG 15
10895.9089 003 5 1 5 6 1 6 447.252 5.65[-04 6 10941.4236 003 3 0 3 4 0 4 222.052 3.856-04 6
10896.3670 P 201 8 4 4 7 2 5 782.409 6 3 6-01 10 10942.0201 8 003 3 I 3 4 1 4 224 838 1 2 E-03 20
10898.5681 P 300 7 2 5 6 1 6 447 252 2.0 6-06 20 10942 7125 003 2 2 0 3 2 1 212. 156 5 546-04 6
10891 9286 003 5 0 5 G 0 6 446.697 1 43E-04 6 10943 3537 201 9 5 3 7 1 4 842 356 1 49(-05 E
10897 1755 P 102 3 1 2 3 0 3 136 761 3 5 E-04 10 10943.7040 003 5 1 5 5 1 4 399.457 5 866-05 6
10897 2878 8 003 4 I 3 5 1 4 399 457 6 6 E-04 20 10943.9947 P 201 10 4 6 9 1" - 201 921 1 ( C-05 7
10897 7390 P 102 4 3 2 5 0 5 325 347 7 3 E-06 15 10944 1098 P 003 4 0 4 4 2 3 300.362 7 226-05 6
10898 1999 a 102 2 2 0 1 I 95 175 I I 1-04 20 10944.2251 P 102 6 2 5 6 I 6 447 252 7 106-OS 6
10899 0372 P 102 3 1 2 2 2 I 134 902 2.2 E-0 15 10944 7627 102 1 1 4 2 0 3 136.761 2 246-04 6
10899.212! 102 5 3 2 5 2 3 446 510 1.34-04 6 10945.8798 003 8 5 4 3 5 3 1255.912 I a 6-06 1-
10900.0480 102 6 2 4 6 1 S 542.905 3 83F-05 6 10946.0297 P 003 6 2 5 5 4 2 610 113 4 0 6-07 50
10900.3208 102 7 4 3 7 3 4 842.356 2.936-05 6 10946.9696 003 2 2 1 3 2 2 206 301 1 7SE-04 6
10900.8294 201 6 4 3 5 2 4 416 208 1.7 6-OS 15 10947 4909 P 300 8 2 6 7 1 1 586 479 6 5 E-07 50
10901 3316 003 6 1 5 6 3 4 648 978 3 73F-05 6 10947 6731 P 102 10 3 4 10 2 9 1293.634 3 4 606 15
109028461 P 003 8 6 2 8 6 3 1411.612 1 7 E-05 10 10948.0816 201 9 3 6 8 I 7 882.891 7 5 E-06 IS
10902.9278 P 102 I 1 1 0 0 0 0 000 7 4 E-05 10 10848.3240 P. 201 9 5 4 8 3 5 1050.117 5 7 E-06 50
10903.S953 003 3 3 0 4 3 I 383.842 68 6 -08 is 10948.3643 P 201 7 5 3 6 3 4 648.97 I 6 1-05 20
10904.6031 a 003 2 3 I 4 3 2 382.515 2.4 (-04 20 10946.9262 P 102 5 I 4 4 2 3 300.3S2 4 8 E-05 10
1090S.3489 201 8 3 5 7 I 5 704 214 6.3 (-05 10 10949.2015 003 2 1 I 3 1 2 173.365 1 046-03 6
1080S 6112 121 7 6 2 6 4 3 766 724 5 2 (-06 20 10949.4900 P 003 " 2 6 6 4 3 756.724 3 1 6-06 50
10906.6476 P 300 6 4 3 5 1 4 99.457 1 3 -06 15 10949.7446 6 003 7 5 3 7 5 2 1069 835 1 9 6-05 20
10907.6661 6 102 3 3 1 4 0 4 222052 5 5 E-07 50 10950.0827 102 2 2 I 1 I 0 42.371 2 82F-04 6
10808 5024 P 201 1 2 5 6 0 6 441.697 I 536-01 6 10950.2524 P 003 7 5 2 7 5 3 1059.647 7 0 6-06 10
10809.0303 102 4 3 1 4 2 2 315 779 5 366-05 5 10950.8458 102 7 1 6 7 0 7 58.243 4 126-05 6
10909 2808 P 300 8 6 3 8 3 6 1001 116 2.0 6-06 Is 109S1 5679 8 003 5 5 0 5 5 I 742.073 2 94-04 6
10909 4708 102 4 1 3 4 0 4 222 052 6 94-05 6 10951 5679 8 003 5 5 1 5 5 0 742 076 2 94-04 6
10909 9136 201 5 1 0 4 3 1 363 842 3 1 (-06 IS 10951 7903 P 003 6 5 2 6 S t 566 632 1 6 (-05 11
10910.8265 P 003 S 1 4 5 3 3 503 668 I 36(-OS 6 10951 8873 P 003 6 5 1 6 5 2 868.598 5 4 E-05 1L,
10910 9414 8 003 ' 6 2 7 6 1 1216 193 2 7 6-05 10 10952 5197 102 5 0 5 4 I 4 224 838 1 56E-04 6
109109414 I 002 3 6 1 6 2 1216 IP 2 7 6-05 10 10953 3714 P 003 6 2 5 6 2 4 602 773 1 3 (-05 S
10911 0126 P 102 7 2 5 7 I 6 704 21 3 2 7 6-0 10 10913 9677 P 102 7 2 6 7 1 7 586 479 I 8 6-05 1_
10811 3S32 201 5 S 1 4 3 2 32 516 1 216-OS 5 109S4 6461 003 6 1 6 5 3 3 503.968 1 2 6-06 15
10912 9579 102 2 2 I 2 I 2 79 49S 1 62E-04 6 1095 0805 6 121 8 5 3 ? 1 6 704 214 2 4 1-06 I_
10913 1731 1 102 6 4 2 6 3 3 691 548 I 8 (-05 20 10951 0808 8 201 5 4 1 4 0 4 722.052 ' 4 E-06 15
10913 9250 P 003 3 2 1 4 2 2 315 7?9 2 0 6-04 10 109S 9130 201 8 2 6 7 0 7 586.243 1 636-05 6
10914 2285 P 003 4 1 3 4 3 2 382 516 3 0 6-05 10 10911.13S6 102 5 1 5 4 0 4 222.02 S 24(-05 6
10914 7689 8 003 7 31 6 5 2 888.598 2.0 (-07 50 10956.5040 P 003 8 4 5 8 4 4 1131.775 3 I E-06 15
101 4608 P 102 8 5 4 8 4 5 1122 709 5 1 6-06 IS 10956.7434 P 102 2 2 0 I 1 I 37 136 7 5 E-05 10
1091S.7102 P 003 6 1 6 6 1 5 542.905 6 2 6-06 Is 10857.019 201 8 4 5 7 2 6 709.608 7 386-06 6
10911.3169 201 9 4 5 8 2 6 982.912 1 066-OS 6 10957 1776 003 3 0 3 3 2 2 206.301 5 740-05 6
10816 6901 9 300 6 6 1 6 3 4 648.978 I 5 (-06 50 10957.3197 P 201 1 3 7 10 1 10 1114.549 6 0 6-07 50
10916.720 P, 121 8 4 4 7 0 7 586.243 1.2 6-06 50 1098 1974 P 003 a 0 8 7 2 5 782.409 3 5 (-07 50
10917 8243 P 102 3 3 0 3 2 1 212,156 I1 3 -04 10 109606457 003 5 1 5 4 3 2 382.511 I 8 -06 15
10918.5690 102 3 2 2 3 1 3 142.278 6 396-05 6 10951.0074 003 7 3 5 7 3 4 842.351 2 246-05 6
10818.8000 6 003 6 1 0 6 6 I 1045 017 8 0 f-05 10 1081.5997 022 8 3 6 7 0 7 586.243 3 3 6-06 IS
10918.8000 1 003 6 6 1 16 0 104106 a 0 6-05 10 10861 8001 102 8 I 7 7 0 6 744 064 7 7 6-06 is
10919.1241 003 4 0 4 5 0 321, 347 8.57[-04 6 10963 2118 P 003 2 0 2 3 0 3 136.761 1 4 E-03 20
10912 2701 003 4 I 4 5 I 5 326.825 2 626-04 6 10963.5368 P 102 8 2 7 a I a 744. 16 2 3 6-05 10
10919 5250 6 102 3 0 3 2 I 2 79 495 4 7 6-04 20 10964 3049 P 003 2 1 2 3 1 3 142.278 3 9 1-04 10
10919 5280 a 102 2 I 2 I 0 1 23 794 4 7 E-04 20 1094 9147 P 201 6 6 0 5 4 I 10340 2 5 6-06 15
10919.9053 P 300 8 7 2 8 4 5 1122.709 4 1 6-06 15 10986.0721 001 2 0 2 2 2 I 134.902 4 836-OS 6
10920.92S4 1 102 7 S 2 7 4 3 931.237 1 5 8-OS 20 10865.4798 P 102 6 0 6 5 1 S 326.12S 3 3 6-OS 10
10822.1771 003 3 2 2 4 2 3 300.362 6 256-04 6 0o865.6718 102 3 2 2 2 I 1 9S 175 7 706-05 6
10822 274S P 102 8 2 6 8 1 7 882.8916 9 I -06 S0 10986.2477 102 7 2 S 6 3 4 648.978 6 8 6-06 Is
1022.508838 102 5 3 3 5 2 4 411 203 1.326-05 6 10817.6502 8 102 6 I 6 5 0 5 325.347 1 0 (-04 50
10822 7256 102 4 3 2 4 2 3 300.362 I 456-04 6 109867.7303 201 6 5 4 7 3 5 816.694 4 0 t-06 15
10822.9307 003 3 I 2 4 1 3 27 497 2.976-04 6 10968.1735 102 6 I S 5 2 A 411.208 1 3 E-06 is
10923.4170 P 102 3 3 1 3 2 2 206.301 4.201-05 6 10988.8779 300 8 3 1 7 0 7 S8o 241 2 1 (-06 I
10923.633 602 5 4 1 5 3 2 508.812 7 43-0% 6 I070.3994 001 4 I 4 4 1 3 271 497 2 971-OS S
1023.8111 P 003 7 2 6 7 2 5 762.409 I 15-OS 6 10971.5851 102 9 I 8 9 0 9 920.119 1 0 f-05 IS
10823.9399 102 5 I 4 5 0 5 325.347 1 40f-04 6 10973.3721 003 6 4 3 6 4 2 757 780 3 49[-01 6
10924 9742 102 7 5 3 7 4 4 927 744 4 9 (-06 IS 109723.031 P 201 7 7 1 6 S 2 888.198 1 S 6-06 20
10924 9802 P 102 6 4 3 6 3 4 648 978 3 9 6-05 20 10874 s60g 201 9 3 6 1 I 86 479 A 4 E-0 is
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10975.9370 P 003 1 I 0 2 1 1 95.175 2.661-04 6 11039.3869 102 10 3 8 9 2 7 1201.921 1 4 (-06 i5
'10976"3373 003 6 4 2 6 4 3 751.724 8.356-01 6 11041.0112 003 7 1 6 6 3 3 661.548 1.5 E-06 15
10978.4516 F 003 7 4 3 7 4 4 927.744 1.0 E-60 20 11041.2194 003 a 2 6 7 4 3 931.237 2.1 E-06 15
10977 0634 P 003 S 4 2 1 4 1 610.340 3.24E-04 6 11043 0046 P 003 5 2 3 5 2 4 416.206 4 1 6-OS 51
10977.4184 8 300 6 S 2 5 2 3 446.510 1.71[-04 6 11043.0710 P 003 2 I 1 2 1 2 79.49S 4 7 6-04 10
10977.4184 S 102 4 2 3 3 1 2 173.365 1,71E-04 6 11045.3612 102 5 3 2 4 2 3 300,362 7 166-OS 6
10977.'213 P 003 5 4 1 5 4 2 610.113 7,426-01 6 11046.7703 003 9 2 6 9 3 7 1216.232 a 1 E-07 IS
10977.8349 P 102 7 1 7 6 0 6 446.697 1 8S6-05 6 11048.4794 P 102 5 4 2 4 3 1 383.642 3.9 E-05 20
10978.4879 P 003 5 2 4 5 2 3 446.510 1 I 6-04 10 11049.81581 P 102 5 4 1 4 3 2 382.516 9.9 6-01 10
10976.8394 P 003 8 3 1 7 S 2 1059.93S 8.5 E-07 I 11011.4714 003 1 0 1 0 0 0 0.000 2.86-04 6
10979.4284 P 003 4 4 I 4 4 0 488.134 2.3 E-04 10 1101.1490 003 3 1 2 3 1 3 142.278 7 16-05 6
1079.1080 P 003 4 4 0 4 4 I 488.107 1.0 6-04 10 11061.89556 300 6 6 I 5 3 2 508.812 2.5 E-06 15
10979.6527 P 003 6 3 4 6 3 3 661.548 2 4 6-01 10 11097.5407 003 6 2 4 6 2 5 SS2.911 4 33E-05 6
10980.0223 003 8 4 4 8 4 5 1122.709 7 671-06 6 11018.8115 9 102 5 5 0 4 4 I 485.107 I 1 6-04 10
10980.7779 300 6 4 2 5 1 5 32.625 7.0 E-07 15 11059.81S1 9 102 5 5 1 4 4 0 488.134 I 1 1E-04 S0
10981.3916 I 201 7 6 1 6 4 2 757.780 1 0 f-06 50 11059.6397 6 102 3 3 1 2 0 2 70 090 1 6 E-06 S0
0962.4486 201 7 6 2 5 4 3 716.724 2.9 6-06 1I 11019.5397 8 201 10 3 8 9 1 9 920,211 1 6 1-06 10

10983.2098 P 300 5 0 4 2 3 300.362 3.0 6-07 50 1019.8305 201 11 4 8 10 2 9 1293 634 2 2 6-06 15
10984.1785 102 7 1 6 6 2 5 552.911 2,72E-05 6 11060.11OS p 003 10 3 7 10 3 8 1446.128 7 1 E-07 50
10984.7232 I 003 4 3 1 5 1 4 399.457 2.4 E-06 50 11060.3902 201 10 2 8 9 0 9 920.169 2 S 6-06 15
10981.3811 003 1 0 1 2 0 2 70.090 4.146-04 6 1101.1466 102 6 4 3 5 3 2 508.812 5 346-05 6
10981.8189 102 1 2 4 4 1 3 275 497 3.33E-05 6 110164815 P 102 5 2 3 4 I 4 224.838 I 1 E-05 15
10986.278 003 1 1 1 2 I 2 79.495 8 886-04 6 11069.0325 P 201 5 5 1 4 1 4 224.839 3 4 6-06 IS
'0987.6813 B 102 8 0 8 7 I 1 S86.479 1.3 E-05 10 11069.4463 003 2 1 2 I 1 1 37.136 3.63-04 6
10987.6100 P !02 3 2 1 2 1 2 79.495 1.236-04 6 11069.7419 P 102 7 S 2 7 2 5 752.409 I1 6-06 5
10988.120S P 102 8 I 8 7 0 7 186.243 3.2 E-05 15 11070.7133 102 6 4 2 5 3 3 S03.968 1 36F-05 6
10988.4709 P 102 8 2 6 7 3 S 816.694 1.9 6-06 15 11071.9079 003 4 1 3 4 I 4 224.838 1 1S-04 6
10988 1620 P 201 9 S 5 8 3 6 1006 116 6 9 6-06 15 11072.8647 003 7 2 5 7 2 6 709.508 6.0 6-06 I5
10988.8933 201 9 4 6 8 2 7 881 600 9,616-06 6 1!073.0399 300 9 6 3 7 3 4 642.216 ! 4 6-06 15

10991.616 003 5 3 3 S 3 2 508.812 1 996-04 6 11076.1792 003 2 0 2 1 0 1 23 794 1 49E-03 6
10992.0197 102 6 2 S S ! 4 399.457 1.896-01 6 11076.6728 P 121 6 6 I 5 2 4 416 208 2.4 6-06 20
10992.527S 201 8 7 I 7 5 2 1099.83S I 7 E-06 15 11076.9361 102 6 5 2 5 4 1 610.340 3 316-05 E
10992.7916 201 10 3 7 9 I 8 1079.080 7 106-06 6 11077.0877 102 6 5 1 5 4 2 610.113 1 1E-05 6
10993.2132 8 102 3 3 0 3 0 3 136.761 4 1 E-06 50 11077.6433 102 6 3 3 5 2 4 416.208 6 836-06 6
10993,4981 P 003 3 1 3 3 1 2 173.35 2.2 E-04 20 11080.1917 003 2 1 I I 1 0 42.371 1 016-03 6
10993.1540 P 102 3 3 1 2 2 0 136.163 9 7 6-OS 50 11082.0762 9 003 7 6 2 6 6 1 1045 017 3 2 6-06 15
10994 8888 300 9 2 7 8 1 8 744 163 8 866-06 6 11082.0762 8 003 7 6 6 6 0 104.S.018 1 2 6-06 '
109910787 102 3 3 0 2 2 1 134 902 2.91E-04 6 11082.2024 102 7 3 d 7 0 7 i86,243 I 2 E-06 '5
10991 2470 P 201 8 6 2 7 4 3 931.237 3 6 6-06 10 11083.1800 003 2 2 2 2 0 2 70 090 106-05 E
10996 2564 102 a 1 7 7 2 6 709608 5 1 E-05 15 1108S.7767 P 003 3 2 2 3 0 3 136 761 6 5 6-OS I
10997 5381 102 7 2 6 6 1 5 S42.905 1.081-05 6 11086.8568 P 003 a 2 6 a 2 7 881.600 8 6 6-06 5
10997 6836 003 4 2 3 4 2 2 315 779 9 146-01 6 11087.3672 003 2 1 3 2 1 2 79 495 I 576-03 E
10997 9375 P 003 10 4 6 10 4 7 1581 336 1 0 E-06 50 11087.637S 003 3 2 2 2 2 I 134.902 7 48E-04 6
10998.2898 003 4 3 2 4 3 1 383 842 1 61-04 6 11088.1697 003 5 ! 4 5 I 5 326.62S 2.096-05 6
10999 4S26 102 9 0 9 a I 8 744 163 1 6 6-06 15 11091 4102 003 4 2 3 4 0 4 222.052 2 4 6-O 15
10989 6328 102 9 I 9 8 0 a 744 064 6 0 6-07 20 11093.3854 003 3 0 3 2 0 2 70.090 5 59E-04 -
11000.1088 003 6 2 4 5 4 1 610 340 I 9 6-06 is 11093.5448 P 003 2 2 1 2 2 0 136.163 3 3 6-04 20
11001.6992 I 003 3 3 1 3 3 0 285.418 1 2 E-03 50 11093.6992 P 102 7 4 3 6 3 4 648.978 1 S 6-O I0
11002.2187 003 2 2 0 3 2 1 25.219 3.836-04 6 11094.S377 102 7 5 3 6 4 2 717.780 3 6 6-06 15
11002 7777 102 4 3 1 4 0 4 222.052 2.1 6-06 15 11095.438S 102 7 5 2 6 4 3 7S6.724 7 22E-06 6
11003.4848 P 102 8 2 7 7 1 6 704214 1 41F-05 6 11096.9129 003 4 3 3 3 I 28S,219 1 27[-04 6
11003.6074 P 003 1 3 2 S 3 3 103.968 6 26-01 6 11098.1164 1- 003 9 4 6 9 2 7 1201.921 1 3 -06 50
11005.8341 201 9 6 3 a 4 4 1131 776 8.0 E-07 15 11098.2714 8 003 8 6 2 7 6 1 1216.193 4 2 E-06 50
11005.9399 102 9 2 7 9 3 6 1006 116 3.3 6-06 is 11098.3091 P. 003 6 3 4 6 1 1 52.90 1 0 6-01 SO
11006.1137 102 9 1 8 8 2 7 881.100 8.3 E-06 IS 11098.3494 0 102 7 6 2 6 S t 888.532 2 6 6-01 SO
11007.1127 P 003 9 I 8 8 3 5 1090.157 4 0 E-07 S0 11098.3494 5 003 6 5 2 S 5 1 742.073 2 6 6-05 50
11007 6134 P 003 3 2 I 4 0 4 222.052 3.S E-07 S0 11091.4097 P 003 6 5 1 1 S 0 742 076 7 6 E-01 20
!1008.6113 003 0 0 0 I 0 1 23 794 7 8S6-04 6 11098.7665 003 4 3 1 3 3 0 285 418 3 9OE-04 6
1100951168 003 6 3 3 6 3 4 648 978 6.67[-01 6 11099 1509 P 003 7 3 5 I 6 704.214 9 54E-06 6
11010.3831 003 3 2 2 3 2 I 212.156 6 41(-04 6 11099.2942 003 5 4 2 4 4 I 488 107 1 906-04 1
11010 9312 102 4 3 2 1 2 1 212 156 1 796-04 6 11099.6s14 P 003 5 2 4 5 0 5 32S.347 5 3 E-05 2
11011 3272 P 003 4 I 3 3 3 0 281.418 4 0 6-06 so 11099,7013 P 003 5 4 1 4 4 0 488 134 5 7 1-05 C0
11011 4078 P 003 2 1 2 2 1 1 95 175 I 5 6-04 10 11100.9900 P 003 5 3 3 5 1 a 399 457 1 8 1-05 6
11011 7019 P 201 9 2 7 a 0 8 744 064 2 2 E-06 11 11102 4471 P 201 II 3 9 10 1 '0 1114.49 I 0 E-06 2-
11014 77S8 201 9 5 4 8 4 5 1172 709 2 2 E-06 15 11103 0514 P 003 6 1 5 6 1 6 447 252 3 46E-05 6
11017 10716 003 2 2 1 2 2 0 13 163 4 946-04 6 11103.2116 003 3 1 2 2 1 1 95 IS 4 706-04 S
11017 2092 P 201 9 3 7 9 1 8 744 163 1 3 6-05 20 11103.6175 003 4 I 4 3 1 3 142 278 5 44-04 6

11018 los 003 2 2 0 3 0 3 136 761 1 7 6-06 IS 11105.3682 P 003 8 4 1 8 2 6 982.912 5 6 E-07 15
11018 215 102 4 3 1 3 2 2 206 301 1 296-01 6 11106.536S 003 4 3 2 4 1 3 27S.497 4 8 6-06 15
11019.S3S2 P 003 7 3 4 7 3 S 811 694 6 6-06 20 11105.9323 P 102 8 5 4 7 4 3 931.237 5 4 6-06 20
11019,9689 003 2 2 0 2 2 1 134 902 44-03 6 11107.1612 003 4 2 3 3 2 2 206.301 3 O06-04 6
11020 3761 P 102 5 3 2 5 0 S 325 347 4 7 6-06 10 11107 7106 003 4 0 4 3 0 3 136 761 1 646-03 G
11021 3293 003 7 7 I 8 S 4 1255 166 1 6 E-06 IS 11109 3843 P 003 9 3 7 9 I 8 1079.080 1 9 6-06 20
11022.9334 102 S 3 3 4 2 2 31 779 9j36-01 6 11109.4485 P 003 6 2 5 6 0 6 446.697 1 1 6-01 10
11023,4030 5 003 3 2 1 3 2 2 206.301 1 296-03 6 11111 3761 300 8 7 2 7 4 3 931 237 2 7 6-06 15
11023 4030 9 003 1 1 1 1 1 0 42.371 I 29E-03 6 11113 7113 003 3 1 I 3 1 2 173.365 6 3 6-06 I5
11024.6904 P 003 7 2 5 6 4 2 757 780 1 0 E-01 50 11115 1348 P 102 7 3 4 6 2 5 112.911 2 1 6-06 15
1102S.2203 102 4 2 2 3 I 3 142.278 1 766-01 6 11111.9419 P 003 7 4 4 7 2 S 782.409 2 2 E-06 IS
11026,8004 P .100 7 4 3 6 I 6 447.2S2 6.0 6-07 S0 11116.0799 P 003 7 I 6 7 1 7 585.472 6 3 6-06 15
11027,3124 003 3 0 3 2 2 0 136 163 6.2 6-04 IS 11116.3291 P 102 6 2 4 5 1 S, 326.62S 1 4 6-06 20
11027 84S5 003 S 0 4 2 2 311 779 2.0 6-01 15 11111,628 102 S 3 3 4 0 4 222.052 7 016-01 6
11029 2646 003 A 1 7 7 3 4 842.356 1 9 (-06 IS 11117 930 003 S 3 3 4 3 2 382.16 4 461-04 6
11029 7613 102 4 4 1 3 3 C 285 418 2.151-04 6 11118,3230 003 S I 5 4 I 4 224.838 I 426-03 6
11029.7712 102 4 4 0 3 3 1 28S.219 6196-OS 6 11119.4030 003 4 2 2 3 2 I 212.IS6 8 96-04 6
11030 9528 P 003 S I 4 4 3 I 333 842 2 8 6-06 20 11119 9619 P 003 7 2 6 7 0 7 11.243 I 8 6-01 is
11031.1969 003 4 2 2 4 2 3 300.312 2.071-04 6 11120.9803 P 003 7 S 3 6 5 2 888.1598 5 9 6-05 20
11031.8140 1. 102 6 4 2 6 I S 542.90S I I 6-06 10 11121.0374 P 003 6 4 3 5 4 2 610 113 5 7 6-01 20
11032,1840 P 102 6 3 4 5 2 3 445.110 3 8 -OS 10 11121.1441 P 102 S 3 1 8 0 8 744.064 2 9 6-06 S0
11032.3161 003 4 0 4 3 2 1 212.151 2.906-01 6 11121.2179 003 7 5 2 6 S 1 86,132 1.86-01 6
11032.1179 003 8 3 S 8 3 S 1001.111 7 0 6-09 Is 11121.172% P 003 5 0 5 4 0 4 222.012 4 0 6-04 10
11032.9118 102 S 4 I S 1 4 399 457 1 7 (-0 IS 11122 7210 003 6 4 2 S 4 1 610.340 I 666-04 S
11033.9753 003 1 1 0 1 I I 37.131 3 S06-04 6 11123.3802 003 4 1 3 3 1 2 173.3615 I 29(-03 6
11035.1426 102 7 3 S 6 2 4 602.773 7 116-04 S 11123.7319 003 5 3 2 4 3 1 383.642 I 46t-04 6
11038,0071 102 8 1 6 7 2 S 752.409 9.116-08 6 11124.6352 003 5 2 4 4 2 3 300.362 8 S16-04 6
11038.4636 102 7 4 3 7 I 6 704 214 I 7 6-06 15 11126 7073 P 102 6 4 3 6 I 6 447.212 4 0 f-07 S0
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11127.4987 003 8 1 7 8 I 8 744.163 8 49E-06 6 11194.932 P.- 003 7 4 3 7 2 6 709,606 . 5 .6 5-0- 50
11128.3796 P 003 6 4 3 6 2 4 602.773 8.1 E-01 s0 11194.7971 003 4 2 2 3 0 3 131.761 7.66E-05 6
11131.0741 P 003 2 2 0 1 0 1 23.794 3.88-09 6 111963179 P 003 8 3 5 7 3 4 842.3 6 9 4 8-OS 10
11131.9901 003 6 I 6 9 1 5 321.62S 3.61F-04 6 11196.7399 P 003 13 1 13 12 1 12 1997.849 8 9 8-06 10
11132.2100 001 G 0 6 5 0 9 32%.347 1038-03 6 1119.0913 003 10 2 8 9 2 7 1201.921 2 07E-0 8
111334782 003 8 2 7 8 0 8 744.064 I 7 8-06 IS 11207.9389 P 102 5 4 4 i 4 224.838 1 9 8-06 20
11137.2431 003 6 3 4 5 3 3 903.968 1 22E-04 6 11207.6231 P 003 3 3 1 2 1 2 79 495 9.1 8-06 19
11137,3032 P. 003 9 2 8 9 0 9 920.169 9.2 f-06 S0 11210.8193 003 4 3 I 3 1 2 173.36S 4 0 E-O 1
11137.4989 P 003 9 I 8 9 1 9 920.211 1.6 8-06 1 11211. 1829 300 8 6 3 7 1 6 704.214 28 E-06 15
11139.2977 003 S I 4 4 1 3 275.497 3.238-04 6 11212.8480 003 9 3 6 8 3 S 1050.157 1.278-09 6
11139.93S9 003 6 2 5 5 2 4 411.208 1.96E-04 6 11218.6859 102 8 2 6 7 1 7 586.479 3.0 E-06 IS
11140.837 201 12 2 10 11 0 If 1327.109 5.8 E-07 90 11219.0399 003 10 4 6 9 4 5 1360.235 1 0 E-09 15
11140.8918 003 S 4 2 5 2 3 446.10 1,9 8-06 19 11223.3596 003 10 3 7 9 3 I 1282.919 1 4SE-09 8
11141.6270 1 102 4 4 1 3 1 2 173.36S 1.2 E-04 10 11231.1577 P 102 5 5 I 4 2 2 31S.779 4.5 E-07 S0
11141.6270 8 003 7 4 4 6 4 3 756.724 1,2 E-04 10 11232.0790 003 5 3 2 4 1 3 279.497 1 9 E-05 is
11142.1445 P 003 8 9 4 7 5 3 1099.647 I IOE-09 6 11234.1736 102 8 3 6 7 0 7 S986243 7.8 8-06 1
11143.2043 P 003 7 1 7 6 I 6 447.292 7 0 E-04 10 11237.1992 P 003 S 2 3 4 0 4 222.052 1.9 E-OS 1
11143.4320 003 5 2 3 4 2 2 315.779 2.49E-04 6 11239.8S47 003 4 3 2 3 1 3 142.278 S.2 f-06 19
11143,8952 P 003 7 0 7 6 0 6 446.697 2 24E-04 6 11240.1676 102 6 5 2 5 2 3 446.510 3.3 E-06 IS
11145.1979 p 003 3 3 0 3 1 3 142.278 5 6 E-07 90 11246.9661 P 102 5 5 0 4 2 3 300.362 8.2 E-07 20
11146.4217 8 003 7 4 3 6 4 2 757.780 3 S99-09 6 11248.0976 102 6 4 2 S I S 326.625 S.6 E-07 1
11146.4217 003 10 1 9 10 1 10 1114.949 3.SSE-O 6 11249.S495 102 7 5 3 6 2 4 602.773 1.1 8-06 15
11149.6830 003 6 3 3 5 3 2 908.812 3.30E-04 6 11299.4998 003 4 4 0 3 2 1 212.156 7.3 E-06 15
11150.8S33 P 003 6 1 5 5 1 4 399.457 6 6 E-04 10 11259.7605 102 8 5 4 7 2 5 782.409 3.1 E-06 15
11151.7817 P 003 4 4 1 4 2 2 315.779 5.6 8-07 50 11239.0381 003 6 3 3 5 1 4 399.497 4 728-09 6
11153.3143 003 7 2 6 6 2 9 992.911 4 018-04 6 11260.2095 300 8 7 2 7 2 5 782.409 1 9 8-06 15
11194.2794 P 003 11 2 10 11 0 11 1327.109 4 I E-06 50 11261.2613 003 4 4 1 3 2 2 206.301 2.2 E-06 15
11194.3898 003 7 3 5 6 3 4 648.978 2 09E-04 6 11267.8928 102 9 2 7 8 I 6 744.163 3.7 E-06 IS
11154.5221 003 8 1 8 7 I 7 581.479 1 22E-04 6 11270.9918 P 102 6 5 I 9 2 4 416.208 9.1 E-07 20
11194 7652 003 8 0 8 7 0 7 5986.243 4 98-04 6 11272.0 64 003 5 4 I 4 2 2 319.779 4 4 8-06 15
11159.6028 102 8 3 5 7 2 6 709.608 I 4 8-09 15 11279.6103 003 5 3 3 4 1 4 224.838 1.488-05 6
11156.8295 102 5 4 2 4 1 3 279 497 8 7 8-06 15 11285.1044 003 6 2 4 5 0 5 329.347 2.088-09 8
119.3460 P 003 4 3 1 4 1 4 224838 1 9 E-06 20 11286.9920 003 6 4 2 5 2 3 44.910 1.67E-05 6

11199.6171 P. 003 3 2 1 2 0 2 70.090 S I 8-OS s0 11287 0399 003 5 4 2 4 2 3 300.362 1 0 E-09 IS
11159.6538 P 003 7 1 6 6 1 5 542.905 1 2 E-04 20 11293.3241 P 003 7 3 4 6 7 5 S42.905 a 9 8-06 1
11160.5364 003 8 4 5 7 4 4 927 744 2 03E-09 6 1129S.4247 102 7 4 3 8 1 8 447.2S2 1 E-06 1
11161 77895 003 9 5 5 8 S 4 1255.166 1 6 E-05 1 11299.2529 P 102 " 5 2 8 2 5 952.911 1.2 E-06 IS
1163.9413 003 6 2 4 5 2 3 446.910 4 968-04 8 11301.4276 003 - 4 3 8 2 4 602.773 9.2 E-06 15
11164 7341 003 9 I 9 8 I a 744 163 2 488-04 6 11311 1254 003 S 5 I 4 3 2 382.16 3 2 E-06 IS
11164 8453 P 003 9 0 9 8 0 8 744.064 7 3 8-05 10 11313.S094 102 6 5 1 5 3 2 S08,812 1 6 8-06 is
11166.2100 300 6 6 1 S 1 4 399497 2 9 E-06 15 11314.5858 003 8 3 4 5 1 S 326.625 3 8 E-06 19
11167.4079 003 8 1 7 7 1 704,214 2 048-04 8 11314.9427 003 6 4 3 5 2 4 416.208 3.6 E-06 15
11167.9396 P 003 8 2 7 7 2 6 709 .08 5 9 E-OS s0 11320.3226 003 8 4 4 7 2 5 782.409 I 1 E-09 0
11167.9596 P 102 " 2 5 6 1 6 447.2S2 4 0 E-05 S0 11321.1383 102 10 3 8 9 0 9 920.169 1 S E-06 15

11169.2002 003 8 3 6 7 3 S 816 694 4 04E-05 6 11331.6740 003 6 5 1 5 3 2 508.812 3 6 E-06 15
11171 4949 003 8 4 4 7 4 3 931.237 5 741-09 8 11334 4614 003 8 3 5 7 1 6 704.214 1 I 8-OS 10
11171.87S9 003 9 2 8 8 2 7 889.600 9 088-09 8 11335.7770 003 , 2 5 6 0 6 446.697 3 I 8-06 15
11172.7133 P 102 4 4 0 3 1 3 142.278 3 5 8-07 90 1336.4998 003 8 5 2 S 3 3 503.888 1 3 E-06 15
11174.0171 P 003 10 1 10 9 I 9 920.211 6 0 E-09 50 1134S.4398 003 7 4 4 6 2 5 992.911 7 9 E-06 10
11174.0489 P 003 10 0 10 9 0 9 920169 1 1 f-04 S0 113483928 003 7 5 2 6 3 3 651.948 I I E-06 15
11174,9011 102 6 4 3 5 I 4 399 497 2 648-05 8 11393 9175 003 8 6 0 5 4 1 610.340 1 2 E-06 20
11174.6808 003 7 3 4 6 3 3 611 S45 6 47E-09 6 11353.74S1 P 003 6 6 1 5 4 2 610 113 46 E-07 90
11174 8210 003 9 1 8 A 1 7 882 891 3 168-09 6 113S6 1120 003 7 3 9 6 I 6 447.2S2 8 7 E-08 is
11177 3642 003 9 4 6 a 4 5 1122 709 2 828-09 6 11360.8027 P 003 7 5 3 6 3 4 648.978 3 4 E-06 50
11179.6996 P 003 7 2 S Is 2 4 802.773 8 8 E-O 10 11377 3532 003 10 4 6 9 2 7 1201,921 I 9 E-06 Is
11160.1489 P 003 6 4 2 6 2 5 552.911 7 I 8-07 20 11378.6723 003 8 4 S 7 2 6 709.608 1 6 E-06 IS
11180.9970 201 13 3 11 12 I 12 1557 849 1 6 8-09 1 11380 1106 003 9 3 6 8 1 7 882.891 1 3 E-06 15
T1111 898 003 10 1 9 9 1 8 079 080 4 21f-09 a 11383 2234 001 1 5 2 4 3 931 737 i 1 E-08 t
1182.3551 P 003 9 3 7 8 3 6 1006 116 S 9 8-09 s0 11389 0970 003 8 $ 4 3 5 816.694 7 8 8-07 20
11182.3887 8 003 11 0 11 10 0 10 1114 S33 6.0 E-05 S0 11386 2130 003 8 2 6 7 0 7 586.243 A 2 E-05 IS
11182.3987 9 003 1I It 10 I TO 114 949 6 0 8-OS 90 I1187 8907 P CI 1 7 6 S 2 888.:98 5 2 E-07 50
11187 7722 002 11 2 10 I0 2 9 1293.634 918-05 6 11399.4137 P 003 I 3 6 7 1 7 9 479 1 2 E-06 2C
1189.903: B 001 12 0 12 11 0 I1 1327 109 2 428-09 6 11410,830 003 9 5 5 a 3 5 1006 116 2 8-06 is

;1189.9038 003 12 1 12 1 I 11 1327 119 2 42F-05 6 11414 4732 003 9 4 6 a 2 7 89 600 2 2 E-06 '15
111900476 P 002 8 2 6 ' 2 5 782.409 I 3 E-04 10 11427,1992 003 10 3 7 9 1 8 1079 080 1 5 8-06 Is
11192.2630 003 3 3 0 2 I 1 9W.179 5 S E-06 15 11480 804S 003 10 2 8 9 0 9 920 169 8 4 8 07 20
11192.7185 102 * 3 5 6 0 6 446 697 S 7 8-06 IS
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SIGMA VIB J'KA'KC' J"KA"KC" Sol S02 R

10407.1230 (121) 4 1 4 3 1 3 5.50 E-4 5,34 E-4 0.971
10415.0423 (121) 3 2 2 2 2 1 7.40 E-4 7.63 E-4 1.031
10421.9428 ,12) 5 1 5 4 2 4 1.39 E-3 1.42 E-3 1.022
10435.6980 121) 6 0 6 5 0 5 1.03 E-3 1.08 E-3 1.049
10438.7896 $300) 2 2 1 3 3 0 31.65 E-4 3.56 E-4 0.975
10445.0165 "121) 4 2 2 3 2 1 9.36 E-4 9.51 E-4 1.016
10454.3906 $121) 5 2 4 4 2 3 8.84 E-4 8.81 E-4 0.997
10460.7294 (121) 4 3 1 3 3 0 3.82 E-4 4.43 E-4 1.160
10463 .9858 (300) 3 1 2 4 2 3 5.48 E-4 5.58 E-4 1.018
10468 .3882 (201) 2 0 2 3 2 1 1.46 E-4 1.55 E-4 1.062
10483 .7683 $300) 4 2 3 5 1 4 2.45 E-3 2.20 E-3 0.898
10492.3392 (201) 3 1 2 3 3 1 3.86 E-5 3.28 E-5 0.850
10495.7039 '201) 3 2 1 4 2 2 1.84 E-3 1.80 E-3 0.978
10497.3908 '300) 1 1 2 2 0 2.06 E-4 1.97 E-4 0.956
10502.0616 (201) 3 ! 2 4 1 3 2.43 E-3 2.40 E-3 0.988
10504.1719 300) 1 2 0 2 2 1 4.93 E-4 4,81 E-4 0.976
10520.4090 121) 4 2 2 3 0 3 3.40 E-5 2.97 E-5 0.874
'0523.7626 201) 4 0 4 4 2 3 7.34 E-4 7.03 E-4 0.958
'0524.1993 300) 2 0 2 3 1 3 2.88 E-4 2.74 E-4 0.951
20526.2755 201) 2 2 0 3 2 5.09 E-3 4.97 5-3 0.976
10530.7118 !201) 2 2 1 3 2 2 1.79 E-3 1.62 E-3 0.905
20534.6695 300) 4 0 4 4 2 3 8.37 E-5 7.39 E-5 0.883
10537.3185 (201) 3 0 3 3 2 2 2.36 E-4 2.12 E-4 0.898
10550.8425 $300) 2 2 1 3 1 2 4.86 E-4 4.03 E-4 0.829
10552.1920 300) 3 1 2 3 2 1 2.33 E-4 2.12 E-4 0.910
10553.4539 (300) 2 1 1 2 2 0 5.23 E-5 4.94 E-5 0.945
10556.2574 (300) 3 0 3 3 1 2 4.31 E-4 3.90 E-4 0.905
10573.6887 (300) 3 2 1 4 1 4 1.87 E-4 1.41 E-4 0.754
10573.8952 (201) 3 1 3 3 1 2 2.28 E-3 2.08 E-3 0.912
10578.7568 (201) 4 2 3 4 2 2 9.25 E-4 8.93 E-4 0.965
10600.8494 (201) 2 2 1 2 2 0 4.70 E-3 4.63 E-3 0.985
10607.4590 (201) 3 0 3 2 2 0 4.64 E-5 5.02 E-5 1.082
10610.7394 (201) 4 2 2 4 2 3 2.45 E-3 2.45 E-3 1.000
10611.9686 (201) 4 0 4 3 2 I 1.74 E-4 1.60 E-4 0.920
10627 .5864 (300) 3 1 2 3 0 3 5.87 E-4 5.66 E-4 0.964
10631.6995 (300) 7 4 3 7 3 4 7.20 E-5 8.21 E-5 1.140
10635.2805 (201) 3 1 2 3 1 3 6.20 E-4 5.52 E-4 0.890
10649.2024 (201) 4 1 3 4 1 4 5.95 E-4 6.67 E-4 1.121
10650.7169 (300) 3 3 0 3 2 1 4.79 E-4 4.06 E-4 0.848
10655 .6114 (300) 4 3 2 4 2 3 5.61 E-4 5.25 E-4 0.936
10658 .3878 (300) 4 2 3 4 1 4 9.71 E-4 8.84 E-4 0.910
10668 .2629 (201) 3 2 2 3 0 3 6.39 E-4 5.35 E-4 0.837
10669 .4388 '211 5 1 4 5 ! 5 2.89 E-4 2.54 E-4 0.879
10670.1227 (201) 3 2 2 2 2 1 7.11 E-3 7.09 E-3 0.997
10672.4839 (201) 4 2 3 4 0 4 1.96 E-4 1.94 E-4 0.990
10675.1427 (300) 4 1 4 3 0 3 1.23 E-3 2.10 E-3 0.894
10675.3197 (201) 3 2 1 2 2 0 2.37 E-3 2.30 E-3 0.970
10679.4357 (201) 5 2 4 5 0 5 4.36 E-4 4.25 E-4 0.975
10682.8493 (300) 5 0 5 4 1 4 5.65 E-4 5.27 E-4 0.933
10695.7234 (300) 6 0 6 5 1 5 1.55 E-4 1.54 E-4 0.994
10709.8603 (300) 4 2 3 3 1 2 1.22 E-3 1.18 E-3 0.967
10713.4897 (300) 5 2 4 4 1 3 1.59 E-3 1.56 E-3 0.981
10726.4905 (300) 3 3 1 2 2 0 4.14 E-5 4.28 E-5 1.034


